— 
| 


 AD~A047 586 HAWAII INST OF GEOPHYSICS HONOLULU F/6 8/5 
THE ACCURACY OF CHARTED PORT POSITIONS IN THE PACIFIC AS DEFINE=-ETC(U) . 
OCT 77 V M HANNA N00014-75-C-0209 

UNCLASSIFIED HI6-77-12 NL 


% , et Y 
gai” HIG-77-12 


THE ACCURACY OF CHARTED PORT POSITIONS IN THE 
PACIFIC AS DEFINED BY SATELLITE DETERMINED 
POSITIONS USING MULTIPLE OBSERVATIONS 


No) 
0 
uf 
~ 
So 
< 
Se 
=< 


By 


VALERIE M. HANNA 


OCTOBER 1977 a f “hy 
ry : P ed * 
its re} wed! | 
OV Ltn th 
ood oe | \ 
4 Ott oo | 
\ <a iit 
Prepared for = ogee iS 


OFFICE OF NAVAL RESEARCH 
under Contract N00014-75-C-0209, 
T 


ask 2-C (gravity) % 


Distribution of this document is unlimited. 
Reproduction in whole or in part is permitted 
for any purpose of the United States Government. 


HAWAII INSTITUTE OF GEOPHYSICS | 
UNIVERSITY OF HAWAII 


BEST_AVAILABLE COPY 


HIG-77-12 


THE ACCURACY OF CHARTED PORT POSITIONS IN THE 
PACIFIC AS DEFINED BY SATELLITE DETERMINED 


POSITIONS USING MULTIPLE OBSERVATIONS* 


by 


Valerie M. Hanna 


October 1977 


Prepared for 
Office of Naval Research 
under Contract N00014-75-C-0209 a 


* A thesis submitted to the Graduate Division of the University 
of Hawaii in partial fulfillment of the requirements for the 
degree of Master of Science in Geology and Geophysics, May 1977. 


Director 
Hawaii Institute of Geophysdcs 


ACKNOWLEDGMENTS 


The programs used in this thesis were written by H. Clifton Marsh and 
updated by Mrs. Allyson Kam and Ms. Dixie Hammond; I appreciate their 
contribution to this work. It would be impossible to acknowledge fully 
the assistance of Dr. Kenneth I. Daugherty. Without his extreme patient, 
generous, and unstinting help and continuous encouragement this thesis 
would never have seen the light of day. Thank you, Ken, for believing 
in me. [I thank also, my thesis committee: Dr. Simo H. Laurila (Chairman), 
Dr. George P. Woollard and Dr. John C. Rose. 

I am indebted to the Defence Mapping Agency, Hydrographic Center for 
the up-to-date charts of harbor sites used in this study. Acknowledgment 
is also made for financial assistance received under Task 2-C (gravity) 


of ONR Contract N00014-75-C-0209. 


ACCESSION for 


iii 


at as te) me 


Preceding Peyge BLaWh - pyyed 


| 
| 
| 


THE ACCURACY OF CHARTED PORT POSITIONS IN THE 
PACIFIC AS DEFINED BY SATELLITE DETERMINED 


POSITIONS USING MULTIPLE OBSERVATIONS 


A THESIS SUBMITTED TO THE GRADUATE DIVISION OF THE 
UNIVERSITY OF HAWAII IN PARTIAL FULFILLMENT 
OF THE REQUIREMENTS FOR THE DEGREE OF 
MASTER OF SCIENCE 
IN GEOLOGY AND GEOPHYSICS 


MAY 1977 


By 


Valerie M. Hanna 


Thesis Committee: 


Simo H. Laurila, Chairman 
John C. Rose 
George P. Woollard 


Peceding Page Blawk - “27, 


ABSTRACT 


As a by-product of the marine scientific program on the 


oceanographic cruises of the University of Hawaii's research 


vessels, positions for 34 dock or anchorage sites in and around the 


Pacific basin were determined using the Magnavox 702 CA (MX 702/hp) 


Satellite Navigator as a fixed point positioning device. While 


it is apparent that not all positions were determined to the same 


accuracy, a significant number represent improvements of 


15 seconds or more in the charted positions of islands, ports and 


harbors in the Pacific basin. Thus this work may prove to be of 


considerable benefit by establishing a network of well known and 


well surveyed Doppler determined positions in the Pacific which 


may serve as geodetic position references. More fundamentally, 


this study will contribute to the safety of navigation in making 


land approaches by providing more modern and accurate positional 


information than can be obtained from charts. 
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INTRODUCTION 


The Navy Navigation Satellite System (NNSS), often referred to 
as the TRANSIT system, has been used as a primary navigation system 
aboard the oceanographic research vessels of the Hawaii Institute of 
Geophysics (HIG) since 1970. The first satellite navigation system 
used was a Magnavox 702 CA (MX/702/hp) Satellite Navigator, which 
was furnished HIG in 1969 by the Office of Naval Research of the 


United States Navy. The system first saw sea duty aboard the 


Institute's oceanographic research ship R/V Mahi from April to 
December 1970. In December 1970 when the R/V Mahi was retired, the 
system was transferred to the newly acquired R/V Kana Keoki and 
remained aboard that vessel through July 1976, when it was 
temporarily replaced with a Magnavox 702 system. The material 
reported in this thesis was all taken with the Magnavox 702 system 
and the study has its foundation in the test program conducted prior 
to the first voyage of the navigator aboard the R/V Mahi. In this 
test program the MX/702/hp system was used to make continuous 


observations at dock side in Honolulu over a period of 16 days and 


aT Te 


Daugherty (1974a) performed an analysis of the 79 satellite position 
determinations taken during this period. Daugherty determined that 
despite occasional erratic values, a remarkably precise mean 
position (standard deviation of 1.63 seconds of arc, standard 


deviation of the mean of 0.185 second of arc) could be determined 


by simple arithmetical averaging without editing of the data or 


a posteriori updating of the satellite orbital parameters. On the 
basis of this initial testing of the satellite navigation system at 
Honolulu Daugherty proposed the idea of using the system as a point 
positioning device for various ports visited by the Institute's 
research vessels about the Pacific as a means to improve charted 
positions. That there is considerable need for such information 
was brought out in World War II when isolated islands in the South 
Pacific were reported as having charted positions as much as 20 
miles in error. The results from an ‘nitial evaluation of data 
taken at nine port docking sites in the Pacific basin were presented 
by Daugherty at the December 1972 meeting of the American Geophysical 
Union and later published as Part I of Technical Report HIG-74-1 
(Daugherty, 1974b). 

The present study represents a continuation of the work 
referred to above, and incorporates an improvement in that the data 
are edited as suggested by Daugherty (1974p) Also the coverage is 
expanded to include 22 different ports. Some of these ports were 
occupied at the same locations several times and also at different 
docking sites. Also presented in this paper in Appendix A are 
charts for each docking site based on the latest and best maps 
available. The data were reduced using the same arithmetic averaging 
procedure used by Daugherty ( 1974a, 1974b) in order to permit 
comparisons with his unedited results. As some of the data used 
are the same as used by Daugherty there is some overlap between the 
results presented in this paper and the previous ones given by 


Daugherty and referred to above. 


That there are other more precise methcds of handling the data 
than arithmetic averaging is recognized. For example, Woollard and 
Thompson (1974) used a graphical approach for refining positions 
obtained with a Magnavox 706 satellite receiver system at land based 
sites in South America. Berg (1975, 1976) has shown that the double 
pass method of Anderle (1971) with antenna height corrections based 
on Stansell (1970) can yield highly refined positions (approximately 
8 meters or better in position coordinates). However, the improve- 
ment in positions using these more sophisticated time consuming and 


expensive methods is not sufficient to significantly affect the 


basic conclusions reached regarding errors in charted positions. 


For example, if a comparison is made of coordinates for Pier 18 in 
Honolulu Harbor as determined in this study with those determined by 
Woollard and Thompson (1974) and Berg (1975, 1976) for the same site and 
using the same data sets, the greatest discrepancy is 0.07 seconds 
(approximately 2 meters), and on average only 0.05 seconds. As 

these differences are within the scaling error on the best charts, 
which seldom are on a scale of better than 1:10,000, it is clear 

that the considerable extra expense involved in these other methods 


was not justified for the purposes of this study. 


DATA ACQUISITION 


Satellite Navigation positioning data were collected at 
22 different ports in the Pacific from October 5, 1970 to July 14, 


1974. Due to changes in moored position and return visits to the 


same port there are a total of 34 positions where the research 

vessel was either moored or at anchor and data were taken. In all 
there are a total of 45 data sets ranging in size from four fixes for 
one of the occupations at Guayaquil, Ecuador to 377 at Honolulu, 


Hawaii. 


SYSTEM DESCRIPTION 


During the time of collection of the data contained in this 
paper there were a maximum of six operational Doppler satellites in 
the Navy Navigation Satellite System (NNSS). Each satellite of the i 
NNSS is in a circular polar orbit approximately 600 nautical miles 
above the surface of the earth. Each satellite makes a complete 
circle of the earth in approximately 105 minutes thus providing 
intermittent position fix updates rather than continuous navigation 
information as is provided by such systems as Omega. During a 
satellite pass the user receives line-of-sight UHF signals from each 
satellite both day and night and in all weather conditions. For 
the most accurate and consistent results the maximum elevation angle 


of the satellite above the horizon should lie between 15 and 75 


degrees (Newton, 1967). 

The satellites of the NNSS transmit two stable frequencies 
(about 150 and 400 MHz). By scaling and comparing Doppler frequency 
| shifts of both signals, the first order effects of ionospheric 


refraction may be measured and eliminated in the computer program. 


The satellite's memory system contains the navigation message which 


is transmitted on the 400 MHz signal in phase modulation. This 
navigation message is transmitted continuously and is timed to last 
exactly two minutes, beginning and ending at the instant of each even 
minute. The message readout is precisely controlled so that the 
beginning and end of each two minute message serves as an accurate 
time mark. The navigation message is based on a predicted ephemeris 
which is updated every 12 hours with parameters suitable for the 
following 16 hours. The broadcast message consists of a fixed part 
which defines a smooth, precessing elliptical orbit and a variable 
part consisting of a set of corrections to the elliptical orbit 
defining the predicted position of the sateilite at eight two-minute 
time points. This variable part of the navigation message is 
changed every two minutes with the deletion of the oldest time point 
and the addition of orbital corrections at a new time point. 

The ground based receiver records the transmitted fixed frequency 
signal. Due to the motion of the satellite in its orbit the fixed 
frequencies transmitted by each satellite appear to change as a 
function of time, this is the Doppler effect. The Doppler shift is 
proportional to the time rate of change of the slant range tec the 
satellite (range rate). Civen an assumed initial position of the 
receiver and a calculated range rate for a time instant t; the so 
called frequency effect can be determined. The calculated and measured 
quantities are compared and residuals formed, the assumed initial 


quantities are then varied until a best fit is achieved (Newton, 


1967). 


The Magnavox 702/CA (Mx/702/hp) Satellite Navigation System 

consists of the following basic elements: 

a 43 pound antenna-preamplifier unit 

200 feet of coaxial cable 

a Doppler receiver 

a Hewlett-Packard 2114 computer 

an ASR-33 teleprinter for input-output. 
The input/output system aboard the R/V Kana Keoki allows dialogue 
between the HP 2114 Satellite Navigation computer and the central 
Data Logging system using a Nova mini-computer. Thus positions 
fixes may be merged with other data in near real time to allow the 
scientific party to monitor the geophysical environment while 
underway. A non-trivial side benefit of this computer to computer 
connection is the ability to reload the navigation program in a 
matter of seconds from magnetic tape rather than the 45 minutes required 


to reload the program using punched paper tape. 


REMARKS ON DATA UTILIZED 


Only the information contained in the standard satellite fix 
output of the HP 2114 computer was used in this study. Two programs 
were used during the period over which the data were accumulated, the 
MAPS~70065 program aboard the R/V Mahi in 1970 and the MAPS-70356 


program aboard the R/V Kana Keoki subsequently. The satellite 


navigation program output was changed by deleting those parameters 


relating to the movement of the receiver. The parameters retained 


and used in the present analysis are as follows: 

INPUT DATA 

1. DATE: (DATE) The Julian Day Number representing the 
consecutive numbering of days of the year, i.e. DATE 59 is 
28 February. 

2. TIME: (GMT) The Greenwich Mean Time of the position fix in 
hours and minutes. 

3. SATELLITE: (SAT) Six near-polar orbit navigation satellites 
were used to measure these data samples. A two digit 
numbering code for the satellites, related to the semi-major 
axis in kilometers, was adopted. The correspondence to the 


Satellite Number is listed below: 


SATELLITE SEMI-MAJOR AXIS SATELLITE # 
42 7442 30120 
54 7455 30140 
63 7463 30180 
64 7464 30130 
65 7465 30190 
67 7399 30200 


4. ELEVATION ANGLE: (ELEV) Vertical angle of the satellite 


above the horizon at closest approach to the observing 


station measured in degrees. 


5. ANTENNA HEIGHT: Geoid height, as taken from the geoidal map 
in the Magnavox manual, added algebraically to the ship's 
antenna height above sea level. 

6. ITERATIONS: (IT) Number of iterations required for the 
program to converge on a fix. 

7. DOPPLER COUNTS: (CTS) Number of counts received and used 
in the computation of the individual fix. 

8. DOPPLER COUNT SEQUENCE: (CTSQ) Number of balanced (symme- 
tric) 24 second counts about the point of closest approach. 

DERIVED QUANTITIES: 

1. LATITUDE: (LATITUDE) Latitude of observed points measured 
from the equator to the station in degrees, minutes and 
seconds of arc. 

2. LONGITUDE: (LONGITUDE) Longitude of observation points 
measured from the Greenwich Meridian to the station in 
degrees, minutes and seconds of arc. 

In Tabte tthe dates, description of sites and number of fixes 
utilized at each site are listed. Figure 1 shows the geographic 


distribution of the sites. 
| 


SOURCES OF ERROR IN THE MEASUREMENTS AND SELECTION CRITERIA USED: 
Each individual satellite fix may be influenced by several 
factors: the elevation angle, the antenna height assumed, the number 


of Doppler counts and the symmetry of the Doppler count sequence. | 
| 


These latter two indicate the quantity and quality of the Doppler 


tat il a ts Rad 


TABLE 1 


DATES AND LOCATION OF SATELLITE FIXES 


NUMBER DATES 
1A-1 4-6 to 4-20-70 


1A-2 ll-1 to 11-4-72 
11-7 to 11-8-72 


1A-3 11-4 to 11-6-72 
1A-4 11-6 to 11-7-72 


1A-5 7-23 to 7-26-73 


1A-6 9-8 to 9-10-73 


1A-7 10-17 to 10-24-73 


14-8 12-19 to 12-31-73 
1-1 to 1-7-74 

1A-9 1-9-74 

2A-1 6-3 to 6-5-70 

3A-1 6-24-70 

3A-2 6-25-70 

3A-3 6-26-70 


3A-4 7-20 to 7-21-71 


3A-5 7-21 to 7-26-71 


3A-6 7-29 to 8-2-71 


3A-7 12-24 to 12-25-72 


NUMBER 
OF 

PORT AND LOCATION FIXES 
Honolulu, Hawaii Pier 18 87 
Honolulu, Hawaii Pier 18 68 
Honolulu, Hawaii Pier 18 37 
Honolulu, Hawaii Pier 10 8 
Honolulu, Hawaii Port side 
to Pier 18 36 
Honolulu, Hawaii Port side 
to Pier 18 45 
Honolulu, Hawaii Port side 
to Pier 18 139 
Honolulu, Hawaii Port 
side to Pier 18 377 
Honolulu, Hawaii Pier 40 17 


Pago Pago, Samoa, Oil Dock 25 


Suva, Fiji, King's Wharf 9 
Suva, Fiji, Dolphins 10 
Suva, Fiji, In Dry Dock 9 


Suva, Fiji, NW end of 
King's Wharf 19 


Suva, Fiji, Dolphins, NE of 
King's Wharf 77 


Suva, Fiji, Dolphins, NE of 
King's Wharf 117 


Suva, Fiji, 500 foot mark 
of King's Wharf 25 


# OF 
FIXES 
USED 

66 


44 
29 


5 


30 


31 


102 


252 


10 


56 


81 


15 


RS ee 


10 


TABLE 1 (continued) 


NUMBER # OF 


TABLE OF FIXES 
NUMBER DATES PORT AND LOCATION FIXES USED 


3A-8 11-25 to 11-27-72 Suva, Fiji, Dolphins at 


Government Slipway 40 28 
4A-1 8-4-70 Rabaul, New Britain, 

moored at dock 7 5 
5A-1 9-18, 9-23-70 Guam, Dillingham Pier 7 13 
5A-2 10-31 to 11-6-70 Guam, Dillingham Pier 21 6 


6A-1 10-5 to 10-6-70 Majuro, Marshall Is., 
"T" Wharf 6 4 


7A-1 5-26 to 5-29-71 Ponape, Caroline Is., 


Main Dock 40 24 
8A-1 6-16 to 6-19-71 Palau, Caroline Is., ; 

Main Dock at Malakal Is. 56 37 
9A-1 8-29 to 9-1-71 Wellington, New Zealand, 

Moored to East side of 

"Glascow" Wharf 58 43 
10A-1 1-15 to 1-22-72 Callao, Peru, Berth 9-D, 

(Callao A) 106 70 
10A-2 2-23 to 2-27-72 Callao, Peru, Berth 4-A, 

(Callao B) 84 54 
1MA-1 2-29-72 Ancon, Peru, swinging at 

anchor, not dragging ll 8 


12A-1 3-14 to 3-15-72 Talara, Peru, Swinging 
at anchor, not dragging Zot. 11 


13A-1 4-13 to 4-20-72 Guayaquil, Ecuador, Berth 
#2, Puerto Maritimo 111 73 


13A-2 «2-15 to 2-19-73 Guayaquil, Ecuador, Port 
side to Berth #2 63 45 


13A-3 «2-19 to 2-20-73 Guayaquil, Ecuador, Port 
side to Caribbean Tiuna 22 12 


11 


TABLE 1 (continued) 


TABLE OF FIXES 
NUMBER DATES PORT AND LOCATION FIXES USED 
13A-4 3-6-73 Guayaquil, Ecuador, Port 

side to Berth #6 4 3 
144-1 85-1 to 5-2-72 Puntarenas, Costa Rica, 

at anchor 19 11 


15A-1 5-11 to 5-12-72 Acapulco, Mexico, 
Moored at dock 20 12 


154-2 5-12 to 5-18-72 Acapulco, Mexico, 
6 meters West of above 


position 47 26 
15A-3 7-14-74 Acapulco, Mexico, Moored 

to Pier 6 5 
16A-1 7-21-72 Sand Island, Midway, main 

pier 18 13 
17A-1 1-21-73 Papeete, Tahiti, Port 

side to North end of main 

wharf 7 7 
17A-2 5-31 to 6-1-73 Papeete, Tahiti, Fuel Dock 15 11 
18A-1 4-3-73 Antofagasta, Chile, Port 

side to Sitio #2 52 36 
19A-1 4-29 to 4-30-73 Easter Is., swinging at 

anchor in Cook Bay 14 12 
20A-1 5-23-73 Pitcairn Is., swinging at 

anchor in Bounty Bay 6 6 


f 21A-1 5-22 to 5-26-74 Valparaiso, Chile, 
. Berth #4 38 25 


22A-1 6-16 to 6-21-74 Balboa, Panama, Rodman 
Naval Base, Pier #2 82 55 
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data received. The quantity of information is indicated by the 
number of Doppler counts while the quality of the information is 
shown by the number of balanced (symmetric) Doppler counts about the 
point of closest approach. 

Newton (1967) indicated that the elevation angle affects the 
positional accuracy of satellite fixes in several ways. A 
significant cross-track effect may be created by the increasing 
effects of refraction which can be quite serious for low elevation 
passes. The high elevation passes, which do not suffer from data 
loss, have increasing sensitivity to errors in the cross-track 
direction since the elevation angle usually enters these error 
factors as the tangent of the angle, thus approaching infinity at 
an elevation angle of 90°. For this reason Newton advocates deleting 
all passes below 15° and above 75° elevation angles. Similarly 
Stansell (1970) has pointed out the importance of the antenna 
height used and the effect on the tangent of the satellite elevation 
angle and tropospheric effect particularly in defining longitude 
positions for East and West passing satellites. Berg (1975, 1976), 
even after applying these corrections found that certain data sets 
were of such variance from the rest, that the values should be 
rejected in deriving a final solution. 

For the purposes of defining the arithmetic mean position of 
each site in the writer's investigation the following editing or 
rejection criteria were adopted. First, data for elevation angles 
less than 15° and greater than 75° were not used in the computations 


for reasons stated above. 
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A second rejection criterion was that there be no more than five 
program iterations (IT) required for convergence on a solution. 

This was chosen as a quick means of eliminating data lacking in 
quality or quantity or both from computation of the mean. As will 
be seen from an inspection of the tables in Appendix B the number of 
iterations is closely correlated with the information content and 
distribution. 

The final automatic rejection criterion was based on first 
making a trial arithmetic solution and then inspecting all data for 
deviation against the trial mean. All passes having deviations of 
greater than 10 seconds of arc in either latitude or longitude were 
flagged and not included in the final computation of the arithmetic 
mean. Again inspection of the tables will show that passes with 
large deviations are generally those with low or high elevation 
angles, a low number of Doppler counts or a poor count sequence, or 
a combination of these. Although it can be argued that this is not 
a valid procedure since it represents in some cases an "overkill" 
and in other cases the incorporation cf data that would have been 
rejected on the basis of probability theory, it does put all the 
data on a uniform numerical standard defined statistically for 


acceptance or rejection. 
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SATELLITE RESULTS OBTAINED 


Even though excluded from the computation of the mean and the 
statistics of the position fix, the data eliminated in the described 
editing procedures are included in the tables but are flagged 
appropriately for easy identification. Im Appendix B, tables 1A-1 
to 22A-1, are listed the satellite fix information for the data 
used in this paper. In the following section the various statistical 
techniques used to test the data samples for reliability are 
discussed. Also in Appendix B are tables 1B-1 to 22B-1 which show 
the satellite determined mean latitude and longitude as well as the 
standard deviation and the standard deviation of the mean, and 
tables 1C-1 to 22C-1 showing similar information but with the dati 


sorted to give a solution for each satellite by satellite number. 


STATISTICAL TESTS OF RELIABILITY ADOPTED 


The initial statistic that was calculated on all samples was 
the most obvious one, the arithmetic mean. This is shown in 
Appendix B, tables 1B-1 to 22B-1, where NP is the number of fixes, 
N is the number of fixes eliminated from the sample and NSD is the 
number of fixes used to calculate the mean. The statistical 


parameters used as a measure of precision of the positional data 


were the standard deviation of a single observation 
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and the standard deviation of the mean 


t=1 
n(n-1) 


where n in the number of observations and x is the mean. 

Tables 1B-1 to 22B-1 also give the derived average latitude 
and longitude values and the standard deviation and the standard 
deviation of the mean in seconds of arc for each station. Tables 1C-1l 
to 22c-1 presents similar information with the data sorted to give a 
solution for each satellite by satellite number. As seen from an 
inspection of the above tables, recognized earlier by Berg (1975, 
1976), all satellites are not of equal reliability at any given 


time. Satellite 54, for example, gave significantly different 


results from the other satellites much of the time. 


DISCUSSION OF SATELLITE RESULTS 


| 


Table 2 is a summary of the data given in Tables 1B through 
22B-1 in the appendix and site and the number of observations 
accepted in each case after editing for computation of the arithmetic 
mean values of latitude and longitude. Also shown in this table is 
the spread in maximum and minimum values of latitude and longitude 
recorded for each series of measurements, and where the ship was at 
the same site more than once, the weighted mean average of the mean 


latitude and longitude values are given for the site as well as the 
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arithmetic average. As seen, it is only at Honolulu that there is 
any significant difference (approximately 0.3 seconds of arc) 
between the weighted mean average values and a straight average of 
average values for each series of observations. That this weighting 
of values on the basis of the number of observations in each series 
may be less preferable than straight averaging of series values is 
] 
evident from the following tabulation showing how the standard 
deviation varies with number of observations in a series. The data | 


are for Pier 18 Honolulu. 


Latitude Longitude 
N Std. Dev. Std. Dev. 
27 13 1.4 
29 3 3 
31 Le 1.4 
44 1.4 1.9 
101 1.5 19 
252 1.4 ea 
Avg. 635 1.51 


As seen from the above there is no apparent systematic 
relationship between the standard deviation values and the number 
of observations indicating that some factor having greater weight 
than size of sample is involved in determining the reliability of a 
fix. That the above is a general situation is brought out in 


Table 3 showing the spread between minimum and maximum deviations 


from the mean for latitude and longitude along with the average 
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standard deviation values for each site. A possible statistical 
explanation is brought out in Figure 2. In the figure the distribu- 
tion of standard deviation values is plotted to see if they have a 
normal distribution, and a plot presented to show on an overall basis 
they are related to the number of observations. 

As seen from Figure 2, (1) the standard diviation value defines 
a bimodal rather than a Gaussian (normal) distribution; 
(2) they are only partially related to the number of observations 
taken, and (3) certain sites are consistently subject to significant 
probable error in both latitude and longitude. This last is indicated 
by the values for these sites lying outside the envelope 
defining a convergence in values towards the most probable standard 
deviation to be expected. It is also to be noted that the standard 
dowintien values are not significantly improved by taking more than 
55 observations at a given site, and because of the bimodal 
distribution in values found, one should not expect better, on the 
average, than a standard deviation of 1.3 seconds of are for 
latitude and 1.7 seconds wf are for longitude. The values which fall 
outside the envelope enclosing most of the data points at first 
glance appear to be a function of geographic location, and for the 
most part are restricted to the West Coast of Central and South 
America. However, this is not consistently true, and it can only be 
concluded that the large standard deviations noted for these 


observations as well as the bimodal distribution pattern shown are 


functions of the satellites involved. The most probable explanation 
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appears to be that there are errors in the ephemeris values, since 

the data considered were edited to eliminate all values apt to be suspect 
because of edevation angle values, or number of iterations needed,as 

well as those values whose standard deviation values departed significantly 


(>10 seconds of arc) from the mean. 


RESULTS ON CHARTED POSITIONS VERSUS SATELLITE DEFINED POSITIONS 


All of the charts used for defining position were the most 
recent available, and except for the one for Ancon, Peru issued in 
1923 and the one for Rabaul issued in 1966, all of the charts 
represent post 1972 editions. As seen from Table 4, the scales for 
these charts varies from 1:5,000 to 1:36,481, and for the most part 
they have a scale of 1:10,000 and 1:12,500 (11 charts) or 1:25,000 
and 1:35,000 (8 charts). If an average reliability of 1 mm is 
assumed for the ship's plotted positions at a dock or anchorage, on 
a chart of 1:10,000 scale there would be an uncertainty of about 
10 meters or 0.3 seconds in position. For charts on a scale of 
1:25,000 and 1:35,000, the uncertainty is proportionally greater. 

The uncertajgty in scaling coordinates for these charted positions, on 
the other hand, is based on the spread in values obtained for the 
positions whinh were scaled twice by two different observers. This was 
of the order of + 0.2 mn, 

Table 5 lists the chart-measured coordinates and the satellite- 


derived coordinates. Table 6 lists the comparison of the chart-and 


27 


OH-NSN 000°SZ:T 9961 26128 rneqey 

OH- Wwa 00S‘Z1'1 9L61 99S1Z seuarejund 

OH- VAG STI “9€*1 S61 SEv18 adeuog 

‘ OH- WN 6L0'92Z'1 7461 S2z€8 8 wryeoItd 
OH- Wa 00S‘Z1'1 961 70912 eweurg 

OH- WG 000'9:1 SL61 S8eee aqeedeg 

OH- VWa 000‘ OT?1 ZL61 SSII8 neyTed 

VVON 000‘ST?1 S61 "87E8 o8eg o8eq 

VVON 00S‘ZE?T €L61 18%61 AeMpIn 

OH- Wa 000‘SE:T ¥L61 78Z18 oanfey 

VVON 000‘S:T 261 L961 npn[ouoH 

OH- Wa 000‘ 0171 €L61 €11ZZ 1inbefenp 

UOT IV1ISTUTUPY WZrseydsowjzy puke STUBeDN TeUCTIEN 000‘OT'T SL61 87018 weng 
OH-NSN ELI ‘EZ: 1 SL61 1S%zz 8] 1938eq 

OH- Wa 000‘OTT 7261 zL12%z OFTIED 

OH- VAG 00S ‘21:1 9161 12Zzz BIsesezojuy 

227530 WudeaZorpky ‘AaeN $23e3S pertuN 197‘ 9€:1 €261 TL12Z uoouy 
393uU2e9 Dtyde1Z0Iphy ‘AduaeSy Buyddey assuezaq 000‘SZ:1 4161 10”1Z oo[ndeoy 
ALIYOHINV 31VOS wvaA # TavHO NOILVOOT 


VLVG ALITIALVS HLIM SNOSIYVdNOD NOILISOd WOd GISN SLUVHD 


9 AIGVL 


28 


OH- WAG 000‘ ZT:T SL6T TL092 u03Zut {12h 

OH- Wd 000‘8:1 9461 6S722 osyeredy{ eA 

OH- VW 000‘ OT: 9L61 1Z12Z Bab eL 

4a3ued dtYyYdeaZorpdAH ‘AouaBy BuzddeW ssuszoq OST‘ZI:1 G61 so9cs8 Bans 
—— eC :~=tae ”|”™~Clek””)~—C ||” 


(panuyquos) 4% ATAVL 


| 
, 
| 
| 


29 


1°6 
8° It 


+ 
+ 


az 


uS°60 
u0°S4 


nw€° CO 
wf 9 


u9° OT 
00 


«9° OL 
«00 


n9° OT 
00 


u9°OT 
«00 


«8°80 
nS" St 


uS°OT 
«00 


u9°OT 
00 


«9° Ol 
00 


it? 
191 


1S 
161 


icS 
161 


cS 
161 


12S 
161 


12S 
161 


12S 
8T 


12S 
161 


cS 
161 


12S 
161 


o0Lt 
owl 


oLlST 
alz 


oLlST 
olZ 


ol ST 
olZ 


oLST 
aie 


oust 
gl% 


ofS 
slit 


it 
lt 


olST 
oie 


of ST 
olZ@ 


4200 


ov 


81 


81 


SI 


8st 


ol 


8T 


81 


8T 


1tO ‘o8eg o8eg 


i1323d 


124d 


194d 


t9td 


13td 


i2Td 


121d 


ietd 


ateTtd 


‘nyn[ouoy 


‘n[n[OouoH 


*‘n[n[OuoH 


‘n[nTouoyH 


‘n[n[ouoH 


‘ni n][ouoy 


*‘n[n,TouoyH 


*‘n[nTouoy 


‘n[n[ouoH 


1-VZ 


6-VI 


8-VI 


L-VI 


aONaaaA AIG 


NOILVOOT 


uZ£°SS 07 QOLT 
ul6°7C ,9T oT 
069°9S 2S oLST 
ul€°7O ,6T ole 
wL7°10 12S oLST 
n61°87 ,81 olZ 
u7T°1O0 42S ofST 
u87°87 ,81 olZ 
n0Z°TO 42S oLST 
n0Z°87 ,8I olZ 
u87°TO 12S ofSI 
u%E°87 Bl olZ 
n66°8S ,1S ofST 
wl8°LZZ ,8T olZ 
n06°00 ,ZS oflST 
26°67 .8T olZ 
nOE°TO 12S oLST 
u17°87 ,81 o1lZ 
nu€S°TO ,2S oLST 
u2°87 ,8T olZ 
SALVNIGYOOD 
ALI TIaLVS 


ALIS ONINOOd 40 
NOILWNTVAG LYVHO 


SALVNIGHOOD ALITTALVS GNV SNOILWNTVAd LYVHO 


S ATGVL 


a lavl 


t 
| 
| 
; 


30 


78 + 
T°el + 


aONaaa AAT a 


2W 


zw 


nw nal nate “aw 


nw 


4 
s 


a 
s 


u19°2S ,6€ ofl n0°E .6€ oI 
u€9°2%) LZ of1 uS°SE ,LZ ofl 19}q weysuy{]T 7a ‘weno z~VS 
uZZ°€S ,6€ orl n0°E7 ,6€ oT 
02°27 £2 of n€°SE LZ ofl 1etq weysuy{ {7d ‘wend I-VS 
86°21 ,OT o2SI 10°86 ,01 GSI 
u€9°TO ZT oF n0°OT 21 oF yood uyeW ‘[neqey I-Va 
uS7° Ze ,S% BLT 07°97 SZ oBLI 
uS9°9% ,20 o81 uS°ZS ,20 o81 Aemd}1S 3,409 ‘Pans 8-VE 
n8Z°SZ ,SZ oBLT uS'8E ,SZ o8Zt 
u16°6S ,L0 o81 10°SO ,80 O81 j1eymM §,3UTX ,00S ‘Bans L-VE 
uwOZ'ZE SZ GBLT w0°S? ,SZ GBT 
oZ°94 LO of! uS°CS ,LO O81 suyydjod ‘eans 9-VE 
wlZ°7E SZ o8L1 n0°S SZ o8L1 
»6L°99 ,LO O81 wS°£S ,L0 QBI suyydjod ‘vans S-VE 
189°9Z ,S% oy8L1 nS°6E SZ o8L1 
wlZ°9S ,LO o81 100 ,80 981 jieym s3uyy JO MN ‘Beans 9-VE 
n07°LE SZ o8LT w0°L7 ,S2 BLT 
09°64 ,20 O81 08°SS ,20 681 490d faq ‘Bans €-VE 
wSS°LE SZ o8LI w0°S” ,SZ Q8ZI 
00°67 ,20 o81 uS°€S ,L0 681 suyydjtod ‘Bans z-VE 
wOlE ,SZ o8ZT SZ? «SZ oBLI 
w9E°L7 .L0 O81 uS°00 ,80 681 J2bUM S,3UTX ‘Bang I-VE 
an SaLVNIGUOOD + dJZIS ONIND0d JO ~ NOYLVOOT WagWnN 
LI T1ALVS NOILYNIVAS LYVHO a1gvl 


(penuy quod) ¢ aTaVL 


31 
= 


} 
{ 009° 49S 064 uS°€€ 17S 062 
2°01 - S 98°C? .9T o% wS"EL ,9T of 9# ‘TInbeXeng 9-VE1 
| 
; z‘Ol - M uS9°EZ 17S 064 wS°EL 17S 064 
| EAEUs= S ull"8S .91 02 WO L7 91 of Z# ‘TnbeXeng €-VE1 
ok - M u97°0Z 17S 464 wS*LT 9S 964 
g°2I - S$ 9276S ,9T 92 n0°L% 19 of z# ‘1 FnbeXeng z-VEl 
Ge M uSC°0Z 17S 064 uS°ET 7S 064 
g°z1 - S w8°6S 91 o% u10°L7 ,9T of Z# ‘TynbeXeng I-VEI 
. 9°6C - M u%70Z ,Z1 ol8 40°00 ,81 ol® 
. est = S ulS'97 ,€€ of 10°00 .7 oF pezoyouy ‘ereT ey 1-V21 
es + MufL°9Z OL old n0°OE ,O1 old 
a S ulS*I€ 177 oll u0°O€ 477 oll peroyouy ‘uosuy I-VI 
oes + M uL6°97 80 ofl w0°8E 60 off 
ote + S u€%7°OS ,20 o@1 00°92 ,£0 o@l V- ‘OPTI z-VOI 
s'S7 + M 4L6°8S ,80 ofZ uS°77 60 ofl 
76 + S$ uZ9°6 ,€0 oI n0°6Z ,£0 o@l a-6 ‘OR 11D 1-VO1 
so + Au%S°LS ,9% oI n0°8S 97 oI 
es + S$ u61°9S .91 ol? #0°00 .2T ol? 420d ModseTD ‘uczBuy] 12M 1-6 
$°9% + 3 67°€Z ,LZ oVEl n0°0S .L2 ol 
col + N wf'67 461 of u0°6E 6T of ood uFeW ‘nel ed 1-v8 
OLS + 3 uL6°10 ,21 08S w0°6S ,Z1 o8ST 
P| clz + Nu7L'97 18S 09 n0°ZT 16S 09 490d uyeH ‘edeuog -Vi 
‘i * 3 u6S°91 ,2Z oll w0°8T 422 oILT 
o's + N n66°81 ,90 of 00°72 490 of J2eUM yd, foanfen I-v9 
aonauaddIag SaLVNITYOOD " aLIS ONTAOOd JO NOILVOOT WaGnnN 
SLITISLVS NOILWN TVA LUVHO a1avL 


(penuyzquos) ¢ ATV 


i 


32 


96 + M 06°22 .%E 062 aS? ZEL HC Ge 
I's + N 98°90 25 of wO°2T 126 08 Z# 4320g ‘PoqIeg 1-Vzz 
e241 + M aZl°O€ Ghee ONS ALE td 
Gié c= S 487°00 ,20 off GO'SS.10 oft o# Yat0q ‘ospezedtea I-V1z 
el > M dt 9€ 1S0 o0ft wO°SE ,SO oADET : 
O'lr - S nz0"ZS (£0 o82 nO"? s€0 oS% pazoysuy ‘pueTs] uzzeoazd 1-Voz 
wee M uC¥'ST ,9Z 0601 n0°0E ,9Z 0601 
7°0€ - S u27°0E ,80 of2 0°00 .80 ofZ pazoyouy ‘pupys] 1098Pg 1-V6I | 
9°8S + M wOV'0Z 192 OL a06T .S2 gOL 
“ez - S uO" C1. (GE of% HOI (OE Oke Z# OTITS ‘eyseBeyoRUy 1-V8I 
ee M «890 ,%E 641 w€°80 7 641 
oc + S eee ol eC alt wO°2ZE eZE ofl 420g Jang ‘aqeedeg 2-VLI 
"£1 - M 08°12 7 6% wS°80 s%€ 641 
o'8t + S 10S°IO (ZO a2i wS°6L 120 oft JApym upey ‘oz2adeq I-WLI 
mz - M u07°87 .TZ oLLI i0°9 .IZ oflt 
am - N uL€'OS ,2T 982 wO°9E 121 eZ zoyg upeW ‘AeMpTH 1-Vol 
eis M wfZ°L1 .YS 066 n0°OT 19S 066 
89 - Nu%8°€S ,0S o9T w0°L7 0S 9T 490d uzeH JO M ‘oo[ndeDy £-VS1 
ru = Mu9T'6T 19S 066 HO°Z1 VHS 566 
is = NS9°7S 0S 49 n0°L% 0S g9T 420 uzeH ‘oo[ndeoy Z-VSI 
6°S - N .98°S1 9S 066 u0°OT 47S 066 
89 - N u9L°ES ,0S 591 n0°L7 ,0S o9T 420g UTeW ‘oo[ndeoy 1-¥S1 
12 2 n6£°9Z 167 08 nS*8Z ,6% 048 
it + weer 1s .tS at ius as paroyouy ‘seuerequng I-VoI 
’ Fonauaaara SALVNI GOOD BLS ONINood dO NOILWOO1 Wain 
BLY TIALYS NOILWN'TVAS LYVHO a1aVL 


(penuyquos) ¢ ATAVL 


33 


satellite defined positions. It will be noted that seven series of 
observations were taken over a four-year period for Pier 18 in Honolulu 
Harbor and that the latitude error indicated is + 11.54 + .21 seconds 
and for longitude + 9.23 + .20 seconds. 

As Berg (1976) has reported what he regards as a "best" solution 
position for Pier 18 in Honolulu Harbor, it is of interest to compare 
this writer's coordinates for Pier 18 with those obtained by Berg 
using the double pass method and the additionai rejection criteria he 
adopted in arriving at his "best" solution. In regard to this 
solution, Berg (1976), after using normal rejection criteria as to 
satellite elevation angles, iterations required, symmetry in Doppler 
counts and number of Doppler counts greater than 5, used the computed 
geoidal height from trial solutions as an additional criterion for 
rejection. Starting with what would normally be regarded as 
acceptable data for a double pass solution, Berg determined the 
geoidal height for each pair of consecutive passes of the same 
satellite. These pairs of values whose standard deviation in geoidal 
height exceeded 2 o from the mean were then rejected for determining 
position location. In his solution for the position of Pier 18, 
Honolulu his first trial solution using the double pass method gave 
the following coordinates: Lat 21° 18.4042'; Long 157° 52.0146', 
antenna height 34.35 m. The second solution after rejecting one 


series of data whose antenna (geoidal) height exceeded the 2 o limit, 


gave the following results: Lat 21° 18.8054'; Long 157° 52.0166’, 


a 
ko 


4 


antenna height 32.26 m. The third solution after rejecting another 
series of observations whose antenna height exceeded the 2 o limit 
for this set of data gave the following results: Lat 21° 18.8062'; 
Long 1579 52.0151'; antenna height 31.09 m. This sample of data 
was the one used to get a final 'best' position by repeating the 
process outlined above but with respect to the standard deviation 
for position coordinates not exceeding the 2 o rejection criterion. 
In this process four more series of double passes were eliminated. 

The final position determined by Berg (1976) for Pier 18, his 
"best solution, gives the following coordinates: Lat 21° 18.8140 
(18' 48.48"); Long 157° 52.0230' (52' 01.38"). The position 
derived by the writer is Lat 21° 18' 48.56" (average) or 21° 18' 48.28" 
(weighted mean) and Long 157° 52' 01.56" (average) or 157° 52' 01.52" 
(weighted mean). As seen the difference in latitude is between 
0.08" and 0.20" (2.5 to 7.5 meters), and the difference in 
longitude is between 0.15" and 0.18" (4.3 to 4.5 meters). Although 
this degree of agreement is undoubtedly fortuitous, it does support 
the initial assumption made in this study, namely that the method of 
analysis adopted is adequate for evaluating the reliability of 
published chart positions. 

From an inspection of Table 6 and Figures 3 and 4 which are 
graphical representations of the difference in chart position and 
satellite defined positions, it is seen that the apparent degree in 


error in chart position varies significantly and that there are 


errors in excess of 50 seconds in latitude and longitude for several 
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places. As these errors are not related to either the date of 

issue of the charts or chart scales, they are either real, or 
represent abnormalities in the satellite data. This last is 
postulated on the basis of poor agreement indicated for nearby 
locations in a harbor using the same chart. See for example, Suva 
and Callao. Whereas in Suva there is probably an error related to 
the use of a wrong initialized antenna height for one set of data 
there is a different kind of problem at Callao. This was noted by 
Berg (1976) in using the double pass method to establish a position 
for Callao. Berg could not resolve this discrepancy which he 
attributes to "causes unknown". However, it could be related to 
local electrical field interference as noted by Woollard and 
Thompson (1974) at Bogota in connection with television broadcasts. 
As Berg (1976) does not comment on problems in using the double pass 
method at sites other than Callao, his position determinations for 
Ponape, Palau, Talara, Antofagasta and Easter Island, the sites 
indicating large errors in position as at Callao as well as Papeete 
(site 1), were examined as to degree of agreement with the writer's 
determinations of position. These determinations by Berg however, 
are not all on the same standard of quality control as that for his 
values for Honolulu since the rejection limit was 3 o for most sites 
rather than 2 o for the standard deviation values. For purposes of 
comparison with the writer's determinations of position, Berg's 
solution with Doppler counts greater than 5 were used where available 


and where the count was less than 5 the site is marked with an 


asterisk. 


41 


DIFFERENCE : 
RELATIVE 
BERG (1976) THIS STUDY TO BERG 
Palau Lat 7°19.8248' (19'49.50") — 7919'49.34" = 0,16" 
Long 134°27,3982' (27'23.88") 134927'23.49" - 0.39" 
| ) 
Ponape* Lat 6°38.7471' (58'44.82")  6°58'44.74" = 0.08" | 
Long 158°12.030 (12'01.80") 158912'01.97" + 0.17" 
| 
Talara* Lat 4933.7412' (33'44.46")  4933'44.51" + 0.06" 
Long 81°17.3455' (17'20.73") | 81917'20.44" - 0,29" 
Antofagasta Lat 23°39.2241' (39'13.44") | 23039'13.70" + 0.26" | 
Long 70°24.3384' (24'20.30")  70°24'20.40" + 0.10" 
Papeete* = Lat 17932.0200' (32'01.20") —17932'01.50" + 0.30" 
Long 149°34.3618' (34'21.68") 149934'21.80" + 0.18" 


Note: 


As seen from the above comparisons the difference in values is 


Easter Island was not determined by Berg. 


random in sign, and nowhere exceeds 0.39" and on average is 0.21" 


which is insignificant in comparison with the observed difference 


between the writer's determination of satellite position and the 


chart positions for the sites in question. 


The indicated difference 


in chart positions can therefore be regarded as real, at least in 


terms of the reliability of the data to approximately 0.20" in 


latitude and longitude. 


for King's Wharf site 1 relative to the other two determinations at 


In the case of Suva the discrepancy noted 


the same location is undoubtedly related to the use of the wrong 


initialized antenna height for this series of observations. 


of 75 meters was used for the first observations » 


A value 


er than the 


more correct height of 54 meters which was used for the later 
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determinations. This explanation, however, does not explain the 
apparent discrepancy noted between sites 1 and 2 at Papeete. The 
most logical explanation for these discrepancies brought out by 
Berg (1976) is that the ephemeris for certain satellites at times 
is in error. That the ship's position was located in error on the 
chart, or else there are discrepancies on the charts for the loca- 
tions shown for some of the port facilities, is not regarded as 
being as an important source of error. 

As none of the discrepancies between chart positions and 
satellites positions exceed 1 minute of arc in either latitude or 
longitude, it would appear that all the charts used have at least 
this degree of reliability, and most a reliability of better than 


20 seconds in both latitude and longitude. 


CONCLUSIONS 


In this study of the reliability of charted positions for port 
locations in the Pacific area using the Navy Navigation Satellite 
System as a standard for evaluating position location, several 
points were brought into focus concerning the reliability of 
satellite defined positions that had not been anticipated in 
advance of undertaking this study. Although outside the primary 
objective of the study, the general importance of these auxiliary 
findings appears to make them worthy of inclusion as one of the 


principal results obtained from this study since for the most part 
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they are not alluded to in previously published papers on the 
reliability of satellite defined positions so far as the writer is 
aware. These can be summarized briefly as follows. (1) The standard 
deviations in satellite-defined values of position of latitude and 
longitude using all satellite passes are not improved by having 
multiple observation samples in excess of 55 observations. (2) The 
distribution of values of standard deviation for a series of 
multiple passes converges as the number of passes increases towards 
an intermediate value between a minimum and maximum value which is 
not the same for both latitude and longitude. (2) The distribution 
of values cf standard deviation for multiple observations does not 
define a Gaussian (normal) distribution, but portrays a bimodal 
distribution that is most pronounced in the latitude observations. 
(4) In the case of both latitude and longitude position there are 
certain series of malues whose standard deviations depart significantly 
from the other values taken as a whole. In most cases both the 
latitude and longitude standard deviations for the sites involved 
appear to be anomalous although this is not always the case. 
Although most of these sites having an anomalous high standard 
deviation value occur along the Pacific coasts of Central and South 
America where there is a steep gravity and geoidal gradient, an 
error in initialized antenna height does not appear to be the 
explanation for the anomalous values as other sets of values at the 


same sites are not anomalous. As all data were subject’ to the same 


selection and editing criteria, there is, therefore, no obvious 
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explanation other than that certain sets of satellite data 
incorporated errors in ephemeris values at times. 

In terms of primary objectives of this study it was found 
that charted positions agreed well with satellite positions for 
some locations in a given port but appeared to be less good at an 
adjacent nearby location. In each such case it was found that the 
standard deviation for the satellite position was anomalously high 


where there were local discrepancies of the order of 5 seconds or 


more. Although in part such discrepancies could be related to the 
use of a wrong initialized antenna height in defining the satellite 
position, this point could only be demonstrated for one site, Suva. 
No relation was noted between the date of issue of a chart (all were 
post 1923 editions with most post 1974), or the scale of the charts, 
which varied from 1:5,000 to 1:36,460, and indicated errors in 
position. In general, agreement was within + 15 seconds in latitude 
and longitude, but certain sites (Ponape, Palau, Talara, Antofagasta 
and Easter Island) appeared to have either one or both sets of 
coordinates in error by 30 seconds or more. Although a similar 
degree of error is indicated for Callao, this may only be an 


apparent error as the satellite data cannot be regarded as reliable. 
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x 
x 
x 
x 
x 


(SCCCNDS)D 
Oo2 
Ce3 
CEVIATICN 
>10 SECS CF ARC 
x 
x 
x 
x 
x 
x 
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TABLE 16-2 
---- ARITHMETIC MEAN SCLUTION AT HOROLULU., PIER 18 SOUTH 


STANCARN CFVIATICN 
@secenrs?) 


u 
. 


ee 


we mu PO OF =u 


ae Ne ue 
ee 


STANDAFO DEVIATION OF THE MEAN 
(SECONDS) 


00% 
1.3 


76 


BEST AVANT APTE CP 


TARLE tA-3 77 


P/V KARA KEOKT 1972 ECSTTICNAL CATAe FCNCLULUs FaAwslt 
MOORED PCRT SICE TO PIFR 164 3844 METERS NORTH OF LAY JOF LOCATION. 


DEVIATICN FeaC™ THE VE aN 
(IN SECONDS OF 48C) 


Cay GvT Sar ELEV CFCM LaTITUne LONCITUCE IT CTS CTSQ LATITUDE LENGITUNE 
369 1e6C 42 42 SE 21 IF S.16N 187 2 39 14 1.* 
209 203° 42 20 S-w 21 18 €1.C0ON LE? 2 74 § 1.4 
e209 Z20F es 1¢ K-€ 21 18 47.19N LE7 a 9 3 5.9 
399 2214 cq Ss? S=" 21 17 49.90N Le? 2 71 1 1.5 
209 7364 €s 72 N\-w 21 18 49.72N 187 2 33 i) 1.3 
e210 24 <4 13 g- 21 18 5Oe6 CER -S2' 2,820 2 er a 169 
210 138 ¢3 24 sé jio41A 187 &2 Otten 2 22 5 -2.4 
210 <£2 €3 22 Kew 21 18 S7 €2 C.S6w 2 27 1 Ot 
219 «~&34 a2 sz. N-E ?t 18 1€7 52 C.S4aw 2 31 14 ee 
20 €8¢ 4 fa K-€ 21 18 te:7 Si S%etaw 2 16é 1 3et 
=O: E22 a2 2¢ N-w 2t 1A 1€7 S2 14208 2 27 43 e.3 
310 0 «=F 42 «4 ES K-¥ 21 1e $E7 SU SS.CHW oa 12 2 ~142 
210 1¢2e £4 4a N-E 21 18 167 62 L.few 2 34 17 0.7 
210 1166 €5 Si Soe 21 18 £57 S2 (CeS6w 2 72 9 Oot 
#719 1234 €2 im S=F au 8a 187 $2 UEscAw &F 3 1 1Gel 
e219 1256 €s 14 S-w 21 4A tEZ $2 1.74Ww 2 19 A 3.9 
219 1414 €3 «SS S-* 2 A 1S? 2 1.50w 2 #4 9 0.4 
@210 175" a2 3 Sac: 2t 1H 167 €2 22.70W 2 17 $ 169 
10 1°14 €4 2€ Sof 21 18 187 €2 2e46nw 2 25 a 1.5 
719 16942 a2 aC s=s 2t 1f 1E7 £2 O.f4w 2 33 i —7et 
Fic 2090¢ €4 22 S-' 21 1Af ts? $2 1De2?e 2 23 9 O44 
319 214P £4 20 S=€ 21 18 157 SP? O.Ctnw 2 16 x “O0R 
210 22E€ és 44 N-E 21 18 {7 £2 Cesow 2 31 z “00% 
319 2232 £4 a0 S- 21 18 157 GS? MeChw 2 39 15 Oot 
zal aa €¢ re Kr ere 1S? £2 GeS5w 2 24 12 O.1 
21t 202 «3 as =o 21 18 187 St S6.16W & 24 9 “4.7 
e211 <aa 42 c NE 2k Us 167 ©1 €S.6AW 4 LA ° -1.¢ 
211 €9€ €4 21 RmE 2l 18 ey Se 1.294 2 22 1 ned 
e211 V2€ 42 77 N=" 21.18 157 S1 S57-COn 2? 30 1 329 
TI Tar fa al N-w ?io1e WE7 62 :e37%e 2 32 4 9.4 
e711 aie 42 7 N-® 21 18 167 §2 7el4w 15 Co) La 6.2 
Jil $34 £4 1€ R-E 21 18 157 $2 2el6n 2 14 1 163 
2tr 1022 és 1eP $= 21 18 1©7 £2 Oc@en 2 2 hid 005 
2aro1a1a s4 "4a K- 21°18 157 52 1.2Cw 2 38 16 0-3 
2b 120€ ¢€¢ 3S o-w 21 18 1S? S2 tletaw 2 28 10 Co 
4 Ast 1226 €3 ae SF 71 IP &9658N te? S2 1.fFOw 2 390 4 0.4 
a 2tl 1512 €3 20 S-w 21 18 594@2N 157 52 12.39" 2 27 12 0.5 
@ 2 FIX NCY USED FOR COMFUTATICN OF TRE MEAN 
TABLE 18-3 
AP TTHMETIC MEAN SCLUTICRe HCNOLULUs PIFR 18.5 3864 METERS NOPTH. 
NP & NSC LATITUNE STANCARO CFVIATICN STANCARND FEVIATICA OF TEE MEAN 
LONGI TUDE (SECCNDS) (SECONDS) 
37 e 29 21 18 &9.S2nN Tez C22 
157 €2 04.S50W 1.3 C2 
ALL PFCBLEM PASSES ARE LISTEO RELOW 
Cay GMT ELEVATION ITEFATICKS CEVIATICK 
<is 75 >s >10 SECS OF ARC 
309 2296 x 
3190 aa x 
310 1234 x x x 
310 1256 x 
310 1758 x 
Jat S44 x 
Jit 726 x 
ai 18 x a 
TAPLE ic=3 
BY SATFLLITE, MFAR SCLUTICK» HCNCLULUs PIER 185 3864 KETERS NCRTHe 
SATELLITE NSO LATITUOF STANCARN TEVIATICAK STAKMAPD DEVIATION CF THE WEAN 
NUMBER LCNCI TUNE (SECCNOS) (SECONDS) 
42 s 21 16 4¢.R74N 1.9 0.5 
157 §2 1.760 0.7 Ae3 
s4 6 21 18 496° 3N Q.9 9.4 
ts? Fe 1.45 OF 0.3 
63 6 ~1 18 49.-E3N c.a 924 
167 52 14450 0.9 Oe 
6« 6 2t 18 496fI3N 909 4 
4 187 $2 1.45wW 0.8 O03 
és 6 21 10 4568I3N Cod 9.4 
127 52 1645w 0.45 0.3 


TABLE 
HONOLULU, 


1A-4 


78 


P/V KARA KFEOKT HAwalt 


*CCRED F%O 


1972 ECSITICNAL CATA, 
REPATRS AT PIED 19%. 


CEVIATICN FOUM THE MEAN 
(In ShocNos fF ARC) 
GMT Sat Lar LOKG IT CTS CTSQ LATITUNE LONGITUDE 
Leas a? 21 158 157 £8 2 2A 4 008 
1910 64 21 18 167 51 ry 2a 4 7406 
oe3e 42 21 1A ws7 #1 a 16 9 =200 
2css te 21 186 167 52 5 t) 0 -I36 368 
tzto es 21 148 157 51 2 23 ie) = whel 
2240 «£4 21 1A 187 52 2 27 ° ie? 
2264 65 21 18 26694N 157 $1 2 32 ° “Oot 
2e sa 21 18 27.C6N 157 21 2 10 te) “003 
5 @ = FIX NCT USEO FOR COMPUTATION OF THE MEAN 
VABLE 18-4 
AP TTHMETIC MEAN SCLUTICN &T HONOLULU, PIEP 10-6 
Ne K NSC LaTITuce STANCAFC DEVIATION STANCAPRE CEVIATICN CF TRE MEAN 
LONGITUDE (SECCNOS) (SET INOS) 
e 2 s 21 18 27.828 006 O02 
157 $1 58.99" 100 Ces 
SLL PROBLEM FASSFS ARF LISTED BELOW 
F CAY GMt ELEVATION LTERATICNS CEVIATICA 
; <15 >75 >5 >10 SECS OF ARC 
3ib 1919 x 
Jib 2958 x x x 
312 24 x A 
TARLE 1C-4 
EV SATELLITE -- 46{THMETIC WEAN SOLUTICN AT HCACLULU, PIER 106 
SATELLITE NSD Larrrees STANT APT CFEVIATICK STANDARD CEVIATICN CFE THE WEAN 
NUMEEF CORST TUNE (SECCAOS) (SFCONDS)D 
a2 2 ZL 1° 2A.14N Ce? O65 
(£7 St S@.77w 063 062 
s4 1 zt 1P 27.66N 
167 $1 6.540 
65 2 21 1P 28614N 0.7? 0.5 
157 51 Se.77W 03 O02 
TARLE ftA-s 
R/V KARA KECKI 1673 FCSITICNAL CATA, FENCLULLe HAWATT 
SECUPFE WITH PCAT SIOF 19 PIER 186 
NEVIATICN FRCM THE “FAN 
(IN S®CCNDS OE APC) 
cay cMT sat FLFEV cECw LATITUDE LORE iT crs c7rsa LATITUNF LONGI TUNE 
70* 2019 €é5 e 6-0 21°19 €Le19N 167 £2 3 8 3 208 %.? 
204 2210 €3 1s f=" 21 18 49698N 187 52 2 24 6 1.6 “O02 
205 14 €4 1p ene 2t 1K 40.72% 187 £1 2 13 ° O48 
205 168 64 ae: c-w 21 18 426F6N 167 &2 2 32 8 165 
205 266 42 17 cn 21 19 59.CAN 187 &2 2 22 3 1.7 
2c5 416 £4 63 g-€ Pt 1P OA.42N 157 £2 2 17 t Col 
e205 S5F "4 12 ¢-w Pl 1H 474654N 157 52 ? 18 a “064 
zoos e1P €s5 6s A-E 21 19 GALIEN 1°7 £2 2 33 1A c.n 
e705 «£10 65 10 A-w 21 19 2P.66N 157 82 2 14 6 O63 
ze5 1706 3 21 K-w 21 18 4744EN IE? £2 ? ?6 12 -¢.9 
#208 1202 64 14 R-E 21 1A 69688N 1E7 £2 3 uw 1 202 
2905 1240 ay 5¢ New 21 18 47668N 1857 £2 2 34 3 “9.7 
705 1£40 a2 22 New PI 18 67.79N 157 €2 2 27 3 “046 
ze5 Lere e4 ap N-© P1 19 47.52K FET £2 2 £ 7 068 
208 1742 €5 39 $-c 21.19 47652N 187 £1 2 24 s “9.4 
208 152F 65 ?? 3-W 21 1f 49,A9N 1E7 £2 2 2a 14 166 
2c5 2122 €3 46 s- 21 1R S1.6CEN 17 €2 2 30 2 20? 
226 110 fa 65 e-F 21 1 43626N 187 £2 3 33 Ip 6.9 2 
*z0£ Z5é fa 1i c-w 21 14 E3.16N 187 S2 2 17 a a.49 5 
296 226 £4 22 en6 21 1A 49,6AN 157 62 2 25 n 1e3 ? 
zon 50€ £a af £-w 21 18 49.74N 1E7 &2 2 2a a 1.4 5 
zCH £22 €5 24 N-F 21°19 49.50N 157 €2 2 2e 13 1.2 °? 
236 720 €5 31 N-« 21 18 @7,.44N 1°77 €2 2 24 19 047 “O01 
205 $99 é3 5p N-w 21 13 46.74N 187 £2 2 31 12 a al ery 
206 125¢ €4 54 Ket 21 18 4A.CEN 157 2 31 1 “003 1.9 
2CE 1444 a? 42 N-w PI 1A 4P.CON 187 €1 2 1€ ° “063 2.0 
2r6 1598 ea 17) NWF 21 13 47.33N 157 #2 2 24 ul “1.90 tee 
Z7€ 1662 <4 49° Naw 21 17 46650N 187 §? 2 35 17 “108 -063 
296 1°40 €5 61 S-w 21 1F 45690N 187 £2 2 26 ) 204 366 
206 2732 €3 6é €-6 21 LH &F,CON 17 52 2 1S ° “103 968 
*2C€ 2220 €3 12 S-w 21 18 44628N 157 £2 ry 19 8 461 -0.3 
2c? 22 64 26 e-F 21 18 47.52N 187 $2 2 26 4 “C69 1.2 
207 20€ 42 53 e-£ 21 1A 48639N 157 52 2 19 1 “C20 0.5 
@ = FIx NCT USFD FOP COMPUTATICN NF TRE MEAN 
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TABLE 16-5 
ARITHMETIC MEAN SOLUTICKe 


N NSC LATITUDE STaNCARC DEVIATION 
LCARGITUDE (SECCNCS) 
6 27 2t 1@ 4A4.34N 1.3 
157 S22) 1640 124 


ALL PRCALEM FASSES ARE LISTED HELOW 


Cav GMT FLEVATI 
“15 > 

2ca 2018 x 

2cs ssa x 

2cs ala x 

205 1202 x 

296 254 x 

206 2220 x 


TABLE 


By SATELLITE, MEAN SOLUTICN»s HONOLULUe 


aa 
» tf 
» 4 


> 
- 


ee he 
ANOWHAN Ria: 


1 
9 
« 


1 
3 
EY 
& 
7 
¢ 
$ 
1 
1 
e 
‘ 
5 
‘ 
7 
€ 
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P29 eve 


DBBWVSVBIAOARIFMWBDVIA MD SHOBDABINSSAMANN 


VQNARDABVOS 


Sat fLEV Grom LATITUDS tc 
42 pe K=E 21 18 4F.59N 187 
€4 4 N-wW 21 18 £4.90N (re 
42 29 Kew 21 19 47,.40RK 157 
£4 ar N-w 21 318 47.54N 1S7 
€5 22 S=€ 21 1A 3O.34nN 1E7 
é% aa feu 21 1R &9.92N CST: 
€3 6c S-€ 2t 18 49.38N 157 
‘3 1? c= PL 14 43.14N (asthe 
€4 39 e-E 21 19 157 
4? 10 car 2t 1a US7. 
€4 21 s< wt Le bind 
42 €5 S-« ar ie 1€7 
£4 eS c= 8 21 1A vs 
£4 ? c-8 21 1A 157 
€5 Si K-8 21 18 ts? 
€3 $90 A-E 21 is S:7. 
3. te N-e 2t tf 157 
€4« 31 N=E 2s 8 rez 
42 7 K-F 2t 1a TS 7 
€4 27 Now 2s t8 Pee 
a2 Ribe: K-w 21 18 (tay 
e4 RS N-E 21 14 157 
a2 7 Now Pt 19 1¢? 
s4 Ss K-w 21 ir 157 
€5 71 S=F 21°38 LS 
63 22 S-F 21 18 (ie 
45 it s=8 eat 18 KS, 
€3 3€ s- 2t aA Gerd 
fa 14 S-E 2t 18 P37 
4 2¢ c=F 21,18 ( tig 
42 20 s-w 2t 18 1&7 
ea 24 c-" aioe 157 
es 62 N-E ai ta ez 
€3 19 N-E 21 iA 157 
é5 12 N-" 2) if VET. 
6y a? N-8 21 18 URLs 
«ea 1c N-E 2t 1A ed 
€4 Cg N= 2t te 1¢7 
a2 a) | N=E a1 148 aks 
54 23 Kor 2t e 167 
42 27 N= 21 te 157 
S64 v1 N= 21 1A 157 
«5 32 S= 21 18 187 
€5 71 s-« at 18 187 
€3 €8 S-E 21 18 48698N 197 

NCT USED FOR CCWPUTATICN OF THE MEAN 
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NYVVNVKVMVAUNANANNNY VYUNNYAVENANVAVAYNYN Ve vinnnrnnee 


AP ADAD ACN ARNE AD 


AAA AAD AREA 


CN ITERATIGNS 
7 >5 


PIER 1l6 


SATELLITE NSO LATITUrSe STANCARO CEVIATICKH 

AUMEER LCRGITUDE (SECCRDS) 
a2 4 Z1 19 4A2SIN 1.0 
167 S52 ©.840 Let 
sa 6 21 19 4€,33N c.9 
267 $2 %.95W Q.F 
€2 [ 21 18 49,.49N C29 
£47 52 046976 C9 
€4 6 21 18 4A8233N G9 
187 52 C.95w C.8 
C 7 21 1 @8.52N 120 
. 187 52 1.00w 6.8 

TAPLE 14-6 

R/V KANA KEDKEI 1673 ECSITICNAL CATA, FCNCLULLe 
EGRT SIDE YO PILED IAs ANTENNA 2007 MFTERS 
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P yon 
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N 
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on 
Qe ve RK ueMenawy 


re ee iy 
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1¢-5 
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= NUwWNeRD + 


wn 


ws Vu 
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RUNNVNVNIVNNVANNYD VYNAUNNYAINVYIVVYVUNLN ANUVYANYYNUN 4 


NYG R UUM Nave 


WAILADLE | 


HCNCLULU, PIER 18-6 
STANDAFO CEVIATICK CF THE MEAN 


(SECCNTS)D 


02 
O23 


STAKOARN CEVIATICN CF THE WEAN 
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O.8 
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904 
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Oo 


904 
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O04 
0-3 


FNC OF PICP. 


NEVIATICN FEC’ THE MOAN 


CIN SSCONDS OF Arc) 
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-3.A 
304 
93 
“O04 
CoH 
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o 
. 
nN 


3 0.2 
Cx? -9.1 
8.5 en 

-0.5 22 
206 22.3 
00? “6 
20.4 -o.4 
201 M62 
0.9 el 
0.7 +2 
-1e1 “5 
0.5 7.) 
2.7 -0.5 
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OwK KOO I—WIO BDOVOVIOK VIVID 
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RIFPIPNUMIOVG & 
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NNN BM NVA ADADAD ADAP AD AD 


YON ID BNOVIAVOYVOIO AVIVA 
AYN Ae me et ee 
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VNA WK NOVRKDADUAAN 
PEP ANNTVAVWNGO R= DRIN 
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By SATELLITE. 
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TARLE 186-6 


APTTHMFTIC MEAR SCLUTICN. HCNOLULUs PIER 1%, ANT. 2067 METERS NORTH. 


asc LATITUDE STANC#RO CEVIATICN STANTAPC CEVIATICK CF TRE MEAN 


LONGITUDE (SECONDS) (SECCNDS) 
es 48.708 1-2 Ce2 


1.708 1.4 od 


ALL PACALEM PASSFS SRE LISTED RELOW 


GMT ELCVATICN ITERATICAS CEVIATICH 
“is >75 >5 >10 SECS OF aRC 


1292 
19714 
2296 
112 
3c?p 
Qea 
1133 
1326 
140A 
1708 
2048 
456 
a38 
1738 x 


MK RK RK 
ux 


TAFLE 1C€-6 


MEAN SCLUTICNe HMCNOLULUs SIER 185 ANTe 2067 MFTERS NORTH. 


LATITUDE STANCARO CEVIATICR STARDARO CEVIATICN CF THE WEAN 
LONGITUDE (SECCAOSD (SECONDS) 
12 @P,34N 1.8 OA 
€2 C.77wW 1.6 0+6 
12 4@.36N 1-8 209 
S2 O4.77w 16 925 
1@ 4° .25N le? 95 
£2 0.95w 1.5 965 
1F 4°.50N 2.9 10D 
S2 9.490 126 %e7 
1€ 4P,2EN 167 O04 
$2 C.85w 1-5 003 


TAPLE 14-7 


1973 FCSITICRAL FATA, HONOLULU>s HAwAIT 


SIDE TO PTES TR, ANTENNA 1466 METERS NORTH OF Se END OF PIESs 


42 


PARED RAANRSD 
WIND SUNN Pan 


Ran 


fa 


NDAD RAD DD 
PNUNeUWI 


DRAAAADOARWA® 
uw AV FUN FEU 


> 
x 


_ 


NVUN DRA RR ANY Rem aR ReUNU RR 


RCT USEN FOF COMPUT 


unnen 
RNa neD 


(RSW ARR: 


BBE RIGNMEENWANN FVQV— PO DOK DOANE OO 
'‘ 
MmMane Ts SUNS TEM 


ANAMONEPILILAZ 


MEVIATICN FRCM THE MEAN 
(IK SFCONDS OF acc) 


LATITUCE LCACITLLE Ir CTS CISQ LATITUDE LONGI TUCE 
21 18 44.4PR t27 2 Csa2Ow = 36 17 “165 163 
20 1° 6.72% 157 S2 CelAw 2 14 1 0.4 16% 
21 18 4369PN 1€¢7 €2 C.aiaw 2 19 2 Co? 1.4 
721 18 448.69N 1€7 £2 240¢w 2 31 1 0.4 0.5 
21 IR 47.52N 157 52 1.74W 2 34 16 926 0.2 
21 18 47492N tS? $2 2el16a 2 23 10 “23 004 
21 3A 187 €t S€.2cu 2 22 1 049 324 
21 18 187° E2 “Os3Ew. 2 1A 1 -1el 1.3 
21 18 tev £1 SS5<tce 2 28 a 1.4 205 
21 418 1e7 S2 2eCau. 2 2s 9 1.2 OS 
21 18 Let Se 2 2? Ss 1.3 na 
21 18 jae eh 3 16 0 0.7 “669 
21 18 tS7 St 6 3 2 366 3.1 
or 1A ts? £2 2 23 1) 2-0 0.4 
21 18 S964EN TF7 49 s 31 © 11.3 12665 
2t 18 Ean Car oe e 0 ° C.4 “125 
er 6 agar 2 Pe e “1-5 27 
21 18 45.72N $57? S2 2 21 19 “264 —Oen 
2t 1h 47.649 ov Sk 2 22 19 -C.43 =2u* 
21 1R 4£.74N fe- S2 2 17 9 “124 Oek 
21 38 47.€4N $57 £2 2 22 1? “0.5 1.9 
21 IR 4°,274N tore se 2 ?2 6 Cel =129 
21 18 ES se 2 2? 1? “1.7 ees 
21 18 tS? -S2 2 31 14 fel le 
et A tS Se 2 2 10 C.4 202 
21 1A (S? $2 3 26 0 O64 002 
21 1A te7 SZ 2 10 ° ba ed 164 
21 1A LE? Ee 2 BB | be] 66 166 
Ze ee 1¢7 52 2 23 ° 1-C 4a. 
2t tPF t27 St a s 1 “9625 -S.* 
2t 18 | fine Aarts 6 is 7 ?e3 Oot 
21 18 UT Se 2 2€ it 1.2 Co? 
2k £8 ES? SS 2 30 3 -1.9 9.3 
2t 646 te2 Se 2 32 Ss #965 NF 
21 ie ter Se 3 17 1 C3 166 
2% 18 te? es 3 a 1 “Cel Lad 
28 18 1s? £2 2 29 0 “0.3 1.0 
2118 v7 £2 2 33 i bal “76? Oe? 
2118 se? S2 2 #1 bd “109 0.6 
71 1A 1S? S2 2 30 14 “1.2 Mel 
21 $4f 167 $2 2 1S a C.2 tet 
21 18 $57 $2 2 32 5s Nee “1.5 
21 18 'S7 <2 2 14 0 “N67 0.7 
21 18 i? Se 2 7s re 22 7.4 
21 18 ts? $2 2 26 S 1.9 del 
21 18 48.36N 187 £2 2 1S a“ 0.2 87 
QaTICN CF TREE MEAN 


rw ae 


renee a ne 


oo omen a 


bey) AVali ARIE 
DLL AVAILADLE 


TABLE \A-7 (CONT OD 81 


70 KANA KEOKE 86973 FCSITICNAL CATSs FONFLULEs HAwAIT 
FCRT SIOF TT PIF® 1Be ANTENNA 1464 METERS NCFTR SF Se FND CK PIFR. 


] 
| 
] 
| 
| 
] 
| 


PEVIATICN FROM THE SEAN 
(IN SSCENDE NF asc) 


Cay GMT SAT FLEV GFCM LATITUDE LOAGITUCE 1T CTS CTISQ LATITUNE LONGITUDE 
292 2088 fe 31 S-h 21 138 2? €2 ted2u 2 19 ? “M02 
292 2142 a2 34 S- 21 18 <7 62 C.Aaw 2 3? is 207 
292 2202 cry es s-€ 21 18 ©? 2 3 24 9 Oe 
e292 2259 s*@ a c- 21 18 <7 €2 4 15 1 a.° 
#223 202 €3 21 21 18 "7:83 2 24 9 29,8 
233 306 43 xe 21 18 €? €2 2 19 1 0.3 
9293 €20 ea 22 21.19 ©7 £1 2 ?? 13 -7.9 
773 748 a? 17 21 iF 5S? ©? 2 20 { whet 
223 €96 4 39 21 1A “7 «2 2 22 13 905 
293 $3C¢ a2 ae 214A ©? £2 2 26 a O02 
253 $48 =a 51 2) 48 &? £2 2 38 17 0-7? 
zS2 11264 £4 16 21 13 Ss? &2 2 23 iat Crs 
223 1230 €5 5¢ 21 18 ©? 52 2 31 14 Pef 
273 1224 €3 e 21 18 =? €2 4 4 1 7.3 
3 1419 €5 11 241 14 =? =2 3 15 7 9.3 
e293 359" 43 82 ?io1e ©? €2 € 20 ? 5 
#233 1939 €¢ 7S ai 1a ©? €2 2 33 1 ~1.35 
233 7048 a2 Aa at re 5? 5? 2 26 ° 0.4 
293 z1t2 fa « 21 1A =? £2 2 18 3 eed 
#293 2234 a2 9 2. 16 5? €2 z 12 5 1.7 
293 2284 £4 34 21 18 5? $2 2 30 1 “O01 
294 e€¢ “3 21 18 =? «2 2 3a 13 1.7 
254 €5 19 21 1e 57 <2 7 2A 13 4.5 
e254 €? 7S 211A ©? 52 5 2? 4 —044 
e794 63 € 21 23 6? ae @ € ° -237.2 
zoe €4 73 21 18 =? «2 4 22 1 bok ce 
764 42 *g 21 1e => €2 2 22 15 O03 
224 =o de 2) 18 57 €1 2 25 1 -20? 
254 a2 ts 21 1A s7 €3 2 148 € tet 
294 se ae 21 4A Co er 2 22 ° 9.3 
294 1142 €5 21 2: 18 See 2 28 MW Ceol 
294 1228 €s 33 s 21 18 5? £2 2 2s 13 165 
294 1420 £9 3e $-F 21 16 Ss? ¢2 2 14 ° -0.2 
794 167€ €3 22 f-w. 21 18 57 §1 2 24 ? -7.0 
Z9% 3942 €4 ao S-F£ 21 18 S7 $2 2 30 7 0-2 
294 1962 42 2 £-€ 21 1F <> <2 2 27 3 20 
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265 738 42 1s NoF 21 18 157 52 2 26 ry -067 
@ = FIX NCT USED FOR COMPUTATICN OF TRE WFAN 
TAPLE 1A-7 (CONT) 
P/V FARA KEMKI 1973 PCSITICNAL DATA. HONOLULL » HAWAIT 
PCAT SINE 7G PIER LBs ANTENNA 14.6 METEOS NCFTH OF Se EAD CF PIF. 
PEVIATICN FRCW THE MEAN 
(1N SECONDS OF 47C) 
cmt SeY FLEW GFCH LATITULE LCOACITUCE tT CTS CTSQ@ LATITUDE LONGITUNE 
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: *25€ 2026 £4 10 s-= 21 18 957 5S) S7.E4w 3 13 2 -3.2 
#274 2932 é 14 € 21 1A 147 2 Coc w 3 14 ry -tel 
296 2134 4 35 s 20 19 43.32R 187 2 CeE4W 2 2s 14 le2 
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2S? 73€ 4? at A-F 2t 12 47e1EN 157 £2 Oochw 26 12 “1.0 
e257 F114 £4 ? N-F 2t 1R F2e59N 17 EL SEeshw 2 C v) 3.9 
zo? «826 €4 18 A-e8 21 18 4£,04K 157 £ 20C4w 2 21 4 “1.7 
257 929 42 1s N-w 21 1 4£.69N 187 € PeCaw 2 ay ie 162 
9257 $56 4 7e Roe 21 18 4762AN L1£7 £2 2e7Iw 2 34 t oe? 
e257 1104 «5 1c S-F 21°18 47.10N 127 SP tePOw 2? 13 5 “Tel 
9297 1146 ca 7 New 21 10 SLeACN 1©7 SL EGe34n & & 3 344 
297 82£0 5 2 ¢-» 23 30 48,4PN 187 FL SO,10W 2 ™ iy 9.3 
277 1346 €3 20 €-£ 21 1Y SbeKON 157 57 4eC2w 4 20 5 re? 
237 1224 €3 41 ¢-0 21 19 50.528 157 2 eden 2 23 1 264 
L 257 1892 €4 22 S-F 21 16 49.39N 187 52 2e16w 2 26 7 16? 
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@ = FIX NCT USED FOR COMPUTATICN OF THE WEAN 


TABLE 18-7 
ARITHMETIC MEAN SCLUTICA» HCACLULUs PIER 18¢ ANTe 1466 METEPS NORTE. 


N NSC LATITUDE STANC4ED CEVIATICN STANCARN CEVIATICA CF THE MEAN 
LONGITUDE (SECCNOS) (SECONTS)D 
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TARLE 1C-7 
BY SATELLITEs MFAN SCLUTICNe HCNOLULUs PIER 1@6 AKT. 1466 METEPS NORTKS 


SATELLITE NED LATITUCE STAKCARD DEVIATION STARCARD DEVITATICN OF THE NEAN 
NUMBER CAGITUNE (SECONDS) (SECONDS) 
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TAPLE 14-8 


R/V KAKA KECKI 1673 ECSITICNAL DATA, HONCLULL» FAWATT 83 
SECUREN WITH PCRT SIDE TO PIEF 16+ ‘ANTENNA KEIGHT® #1900 METERS. 


DEVIATICN FRCW THE MEAN 
IN SFCONDS CF Acc) 


GwT Sat ELEV GFCw Lar LAG It CTS CIYSQ LATITLDE LCNGITUNE 
240 ea se Noe 21.18 is? £2 3 3¢ 16 “104 2% 
410 42 26 NE 2:38 §S7 S2 2 20 Lf -9 Oe! 
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@ = © Ix NCT USED FDP COMPUTATICN OF TRE WEAN 


TABLE [4-6 


R/V KARA KEOKI 1973 FCSITICNAL CATA, HCROLULUe rAwart 
SECURED wITH PCRT SINE TC PIER 1Ae *ANTENNA FEIGHT® #1960 METERS. 
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246 8#42 £4 27 Ene 22012 €0674N 387 ©2 3.80W 2 BP 14 
a£é€ 1942 €s 22 N~E 21 18 46492N we? $2 1.208 2 25 12 - 
3e6@ 2123¢ €5 3c N-e8 21 IP 47e1 EN ery SF Leeaw = 27 13 = 
2£6 2244 ss 21 o~€ 21 1@ @9.62N ue 7 SZ 1.3fw 2 21 a 
#366 22:32 €3 42 N~w 2t tB G362EN TE? FE 42029" 2 14 a - 
i an | Oe f~m 21 18 496264N 187 €2 1e20W 2 246 12 
357 224 e4 34 N~E 21 tA 4A.09N ¥=7 $2 Ceofaw 2 ?2 14 -%e? 
seF Eko 4 23 NWF 21 18 47,can 47 €2 Craw 2 2e s “9.3 
357 aa2 £4 23 N~E 21 =#1PF 1s? $2 CoPaw 2 Pe 3 “1.3 
3*7 ©40 420° 2F New Pi iP 187 €2 2 Lal 1 -1e62 
3£7 se 3€ =" 21 1A 157 52 e 32 1s -1.9 
e347 €5 12 $~£ 1 ie 1f7 52 . vt 10 a8 
2€7 €« 71 e~" 21 1A a7 € o. 3F 5 0.8 
2¢7 $s 18 8 =KwE 21 16 17 5 2 25 i -3.9 
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' 257 $9 SO N-w 21 18 157 £2 " 33 6 207 
0357 €3 $ =" 21 18 1e7 62 4 190 4 “9.9 
387 «a 1A €-€ 21 18 157 €2 2 2 iy Ce3 
#357 3 420641 S-E 213 18 1£7 $2 2 16 ? 264 
@ = FIX NOT USED FOP COMPUTATICK OF TRE MEAN 
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FeV KARA KEQOKT 1973 PCSITICNAL DATA, HONOLULU. bhawAall 
SECUREC wfiTr PCRYT SIOE TO PIFR 1G@— *ANTENNA HEIGHT® #2960 METERS. 


DEVIATICN ©FCM THE MEAN 
CIN SECONDS OF ADC) 
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TAULE 14-8 (CONT) 87 ] 
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ALL PFORLEM FASSES APF LISTFO OFLOW 
Cav G¥Y ELEVATION ITEPATICNS CEVIATICA 
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253 ayn x 
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353 19368 n x 
253 1514 x 
383 t702 x 
253° 1718 x 
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3563 2236 x 
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354 644 x x 
284 1012 x 
3% 1154 x 
356 1346 x x 
3&5 e40 x 
255 1c26 x x 
355 1046 * x 
365 1226 x 
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35S 1856 » 
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357 1854 x x x 
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25 136 x 
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Av SATELLITE, MEAN SQLUTICNs HONOLULU, PIFR 186 "ANTs HEIGHT? 619.9 METERS 


SATELLITE NSN Larrrune STANCARC CFVIATICK STARDARD MEWIATION CF TRE WEAN 
RUMAER LCNGITUDE (SECCANS) CSFCONOS)D 
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is? S2 tA 903 
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187-52) 1652w 1.4 a3 
“ TAPLE 1A-G 
P/V KARA KEQKI 1974 POSITICNAL DATA, HONOLULU. HAWAIT 
MCCRED TO WEST SICE MOF PIER 4° ( AcB De 
DEVIATICN FRCM THE wFAN 
(IN SECONDS OF AIC) 
Cav cM) sat €L.Sv CECH LATITUDE LONCTTUCE IT CTS CT3Q LATITLNE LONGITUNE 
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* = FIX NCT USES FOR COMFUTATICN OF TEE MEAN 
TAALE 18-9 
ARITHMETIC MFAN SOLUTTONe HCNOLULUs, PIFO 40 € AsP De 
’ we N ASC LATITUDE STANCAEC CFEVIATICN STANDAFD CLEVIATICN CF TRE MEAN 
LONGITUDE (SECONDS) (sSFCONnS) 
17 € 11 21 19 4631N 164 Cee 
187 §2 ©4@.COW 1.7 C.5 
ALL PRPCRALEM PASSFES ARE LISTEO PFLOW 
Cay GMT ELEVATION ITERATICAS CEVIATICAK 
<1é >75 25 >19 SFCS CF age 
q 550 x 
9 6ne x 
9 734 x x 
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9 1226 x 
TAHLE 106-9 
BY SATELLITE. YVEAN SCLUITICNe HCNCLIILUs PIER 40 € AGE De 
SATFLLITE NSC LATITUDE STANCAPC CFVIATICK STANOAPD CEVIATION CF THE MEAN 
RUMPER LONGI TUOF (SECCKOS) (SECONDS) 
42 { zt tf 4@,44N 
1€7 €2 €4.24w 
fa 2 24 19 2eS7IN 1e2 o.? 
2 147 €2 S655 3.3 263 
a 62 2 21 15 32657N 162 0.? 
4 1€7 €2 *£6.55w 3.3 Pet 
3 
4 64 3 z~1 19 4.59N 2-0 tel 
187 ©&2 £5.44 20A 126 
. ee 1 21 16 4e@4N 
187 62 54.26w 
; 96 2 21 16 _3657N Le2 0. 
$£7 €2 €4.55wW 3.3 2.3 


| 
| 
| | 
} 
| 
| 
| 
| 


BEST AVAILABLE (APY 


~ 


TAQLF 24-1 90 


P/V MAHT 1670 FGSITICRAL FATA, AGO PAGOs SAVCA ISLANDS 
*CCRPED TO TKE "OIL OOCK® 


e MEVIATICN FeCw THE YrAN 
(IN CFCCNOES OF BEC) 
cay Sat ELFV GECM ATITUCE LORGITUCF tr CTS CTSQ CATITUMPE LONGI TINE 
«4 70 14 16 3P6£25 «17C 44 ? ?2 BI 30% 045 
4a? 62 1 1@ X39.S4#S 170 39 2 2F 10 -C+9 1.4 
e €4 Aa 14 16 32.108 176 49 3 32 0 “7 eM 3.5 
1 ¢3 Bi 14 16 34.25 170 40 2 en 12 w0 oF 6? 
1 <4 2¢ LO FF 34,.CRS 170 4% 2 23 10 “0.8 wtel 
‘ €3 22 1A 16 356725 17C 4C 2 25 iB} OF rnd 
1 ea ?e 04 84 WA.3"S 170 40 2 25 3] -C of 1.2? 
4 1 1 42 ¢3 14 16 34,028 179 49 2 32 15 “069 wel 
wee a 4 43 14 be 39-4C0S 170 a9 2 ?9 146 at hel “9.1 
sa @ €4 17 14 16 34.45 170 aC Jj 14 3 166 Jet 
ss €% 2¢€ 14 16 3.705 170 40 S5et#?wW 2 ?2 1 169 0.3 
#1es Lt t2 04 16 3239-7"9S 179 €O.19%" 2 1s 9 ~Lel wel 
ase ¢3 33 14 14 3504S 170 o=Ow 2 24 9 0.” G02 
ss ea $2? 14 14 3514S 170 4C S&.74W 2 30 14 ced dee 
had a2 43 14 16 35-6745 170 40 £4.54W 2 24 16 n.9° -Oen 
@1ss a2 17 14 1€ 44.345 179 40 £4.73W 2? 16 5 cof w05 
$38 3s €4 31 14 16 34.205 170 490 £3.4%W 2 23 e “C47 ~1e? 
iss : €4 24 14 16 170 2 ic ¢ 04 1.0 
@1ss 114C €3 10 14 16 170 2 12 1 1.7? 7-360 
1€5 1224 ¢€3 42 14 16 17C¢ 2? 2¢ 12 Cod 167 
1S$5 143€ sa 75 14 16 170 3 26 1 “169 0+5 
‘ss 1602 42 19 14 « 1€ 170 ? 23 190 “263 ~3.* 
eS 1789 a2 38 14 16 170 2 25 Mu “209 “1.4 
1s5 1902 €4 is 14 16 179 2 22 10 004 w1e0 
165 2C*0 e4 ae 14 ~«16 170 2 26 1 1? “002 
*@ = FIX NCT USEC FOR COMPUTATICN OF TRE MEAN 


TABLE 28-1 
APITHMETIC MFARK SCLUTICA AT PACO PAGN OTL NFCK 


WE N ONSC LATITUNE STAKCARC OFVIATICN STANNARE CFVIATICN CF THE MEAN 
; LORGITUNE (SFCCNOS)D (SECONDS) 
2: 4 2i 14 14 34.91¢ 1.5 C.3 
17C #0 S5e326 164 C.3 


ALL PRCALEM PASSES ARE LISTED BELOW 


Day GMT ELEVATICN ITERATICAS TEVIATICK 


<15 >75 >5 >10 SECS OF APC 
14 824 x 
1*5 104 x 
1§5 628 x 
165 «1140 x 


TARLE 2C-1 
BV SATELLITE ----- APITHMCTIC MEARKR SOLUTICN AT P&CO PAGO OTL NICK 


SATELLITE NSN Latrrure STANC4ARC LEVIATICA STARNAPO NEVIATICN CF THE MEAN 
RUMEEP LONGITUDE (SECCACS) (SECONDS) 
42 5 14 1@ 33470S 104 O66 
170 40 £4.23 1." 969 
sa s 14 1€ 23.7°%S 1.4 964% 
17C 40 £4.23w 1.8 0048 
62 s 14 16 33270 ted 9.4 
170 40 £4.23W 1.8 0.9 
64 4 14 1€ 34.805 203 1.9 
170 4C £4.50 1.7 07 


“ 


TABLE JA~1 


Psy WAHT 1970 FOSITICNAL DATS, Suva, FIst 
NCCREO AT THE EAST END CF *KING*S WHADE® 


NEVIATICN FSCM "HE WEAN 
(TR SFCRRDE OF 4FCD 
C™SQ LATITLMPF LONGITUDE 


a 
= 
«4 
fa) 
« 
a 


€L.ev GrFcw LATI TUNE LONGITUCE 
38 6S4Fr 


° 
NANNY 
SwVrsaDavwonp 


© Semen 
NFNVIVNVN 4 


PadIwnudes 


' 
‘ 
° 
° 
3 
° 
° 
1 
0 


Nw vy 
AR AAR RD 

PRIM FOAAD 
NN INN NAN 
Ue awe UNNY 
PPUNK—INDBN 


49.8065 
t OF THE MEAN 


= ASWPPNHD*® 
mM PONNROBKN es 


14 
19 
1A 
13 
18 
a 
14 
18 
1a 
aT 


TR ee ee ewe 


NCT USEN FCF COMPUT 


TABLE 36-1 
ARITHMFTIC MEAN SOLUTICN 47 SUVA 


LATITUDE STANDARC CEVIATION STANOAP!) CFVIATICR CE THE 
LONGITUDE (SFCCNODS) (S5CONDS) 


18 67 &7.3€S 1.9 94 
176 2€ 34.1CE fel Coa 


ALL PFOBLEM FASSES APE LISTED BFLOW 
VATICN ITEEATICAS CEVEATICA 
>75 >5 >10 FCS OF ACC 
x 


TABLE 3C-3 
ARITHMETIC MEAN SCLUTICN PY SATELLITE AT SUVA 


SAYFLLITE NSO LATITUnrS STANCAPO CEVIATICAR STARKCAPC CEVIATICN CF THE 
ALMAER CNGITLUCE (SECCANS) (SECONDS) 


42 4€.02S 
e 34,.98E 


£4 47.045 1.9 
34677E ° 902 


€3 7 4.025 
34.99€ 


64 47.145 
34 637E 


TABLE J3A-2 


B/V “MAHT 1979 POSITIONAL CaTa, EULVAs ®rst 
AY OOLPHIAS. NEAR YHE fSYCrCK 


CN FROW THE WEAN 
CONDS OF Acc) 
ELcv cecw LATITUDE LONGITUDE LONGI THe 


a 
z 
~ 
' 
v 
. 


~ 
> 
2 FN eunnscin 


we 


° 
ee 


HR eEAG 


NANA 
BS AAPR# PAID 
8 Nw wee 
= MOV RD 
=—3=-NUeKVIAOe 
PONBES DUP 
MPUMTIN VTP 
—P2s— eave 
ee ee 
st 3ts3x.90000 
SBBBBDe 
RNIN VYM 
Maaranaaaran 
NUSVaeny 
wai-@e—705 
ore 
— SPUN PK OPK 


7 
? 
hat 
7 
7 
7? 
? 
? 
7? 
7? 
N 


TR ee eee ee 
> wr iw 


z 


x NOT USED FOF COMPUTATIC 


TAPLE 38-2 92 
APITHMETIC MEAN SCLUTICN AT SUVA 


NE N NSC LATLTUNE STARCAFE DEVIATICN STANDARE CFEVIATICN CF TRE “FAN 
LONGITUOE (SFCCNDS) (SECONDS) 
re 2 2 18 7 49.00S “229 Co? 
17é 25 37,58€ 166 CoS 


ALL PROBLEM FASSES ARE LISTED CELCW 


Cay GMT ELFVATICN JTERATIONS PEVIATICN 
<1s 275 >5 >10 SECS CF anc 
176 £52 x 
1760 «1336 x 
TABLE 3C-2 
AE ITHMETIC WEAR SCLUTICN PY SATELLITE AT SUVA 
SATELLITE NSC LATITUDE STANCARC CEVIATICR STARDARO CEVIATION CF THE ®EAN 
NUMBER LCNGITUOE «SECccans) (SECONDS) 
42 3 18 7 4C.72S Ce? 0.4 
170 2S 37-66fE 6.3 OF 
se 1 18 67 464565 
176 2¢ 30.50E 
63 3 16 7 49.72S Co? O04 
176 25 37-60E te3 0.9 


TARLE 34-3 


Fev MAHT 1970 PCSTTIONSL DATAs SUVAs Fist 
SHIP INSIOE DRYOCCK 


\ RCW THE WEAN 


OS OF ace) 


Cay GMT Lev cecw LAT TUOE LONCITUCE EY (CTS CTS LONGT TUNE 
177) 244 20 16 7 45.485 178 2€ 2 26¢ 6 
177) «212 17 18 7 47.34S 178 25 2 24 M 
177?) «645€ a7? ia 7 496145 17a 26 2 23 13 
177 8 34 18 7 43.565 178 2¢ e 29 10 
177 23 18 7 49614E 117A 2E 3 17 a 
177 1432 1? 18 7 €4.9CS I7A 26 2 12 1 
177 161e 7? 1% 7 SCeA0S 176 ZF 2 26 1 
e177 1eCe cad 18 7 5496S I7B 25 2 7 1 
177 #1958 a7 16 7 €1648S 176 25 2 36 1€ 
@ = FIX NCT USF FOP COMFUTATICN CF THE WEAN 
TABLE 326-3 
ARITHMETIC MEAN SOLUTION AT SUVA 
Ne w NSC CATITUOE STANDARC DEVIATICN STANCAPD) CEVIATION OF THE “EAN 
LOAGITUNDE (SECCNDS) (SECCAES) 
9 1 e 1@ 67 49.60¢ 269 169 
17e 2€ 37.,40€ 20? CoA 


ALL PROALEM PASSES ARE LISTED BELO 


Cav GMT ELEVATION ITEFATICNS CEVIATICN 
“15 275 >s >10 SFCS OF APC 
x 


177) «1800 


eee | 


TABLE 3-3 93 
APITRMETIC MEAN SOLUTICN @Y SATELLITE AT Suva 
SATELLITE NSO Carrruce STANCARO CEVEATICA  STARCAPD DF VIATICN CE THE wean 

RUMRER LEAGI TUDE €SECCADE) (SFCONDS) 
a2 3 te 7 165 0.9 
17e 25 3.6 201 

sa 2 le 7 40.245 163 9.9 
178 25 37.50F 408 3.4 

ee 3 16 7 48.965 165 9.2 
17@ 25 364.40E 366 201 


TABLE 3A-4 


P/V KARA KEOKT 1971 FCSETICRAL CATAS Suv4e FIst 
WOORED aT 1e NORTH WEST ERD CF KIRG*S WHARF, ANTERNG HEIGHT 75 “AS TESS 


NEVIETICN FRAC THE WFAN 
(TA S "CONTE Me accd 


Cav cwT Sart SLEW CFC LATITUDE LONGITUCE ty crs CSO LATITLOFE LONGITUune 
1 742 es Sz N-E 1a 7 &7.CCS 17e@ 78 24.79F 2 23 1s “1.9 
*z01 $12 €3 e N-F 1A 7 41,6225 7A 25 2£.62F 8B 7 1 whet 
e201 $39 45 13 N-w 1% 7 £5-50S 179 26 P761KF 2 17 1 068 
208 1¢eC¢ 4 ee S-€ 19 7 535.625 117A 25 PFEBF 2 30 14 =aan 
e2c1 10%€ €3 ve K-% 18 7 S?.ACE 78 75 32-79 3 32 12 . 
e201 1L4F "4 S s-« 19 7 5S€.225 117A 25 24.99F 6 19 4 “1.68 
291 1438 42 31 N-E ta" 7 aS Pita 28 22.02F 2 23 2 “bel 
*elt 21£22 £4 1) N-£ Rn 7 17AR 2& 24.746F 2 18 a Oot 
2c 1624 42 2€ \-e 14 =«7 179 2€ 27.05F 2 22 14 1. 
2e1 3718 64 es Kew 18 7 17 26 264654F 2 34 13 3-3 
201 192” €s 4a S-€& i ed 178 25 2€.09F 2 3 4 es 
zCi 2114 €5 22 S-w ts <2 179 2& 28.%nF 2 24 5 ae 
e201 2242 €3 7a S-F je 7 178 Pe 12665F 2 30 ° mt hed 
201 22c8 <4 22 Kew 18 (7 178 26 24.S6F 2 22 6 ote 
*2c¢2 32 f3 ? ¢- 19 & S.28S 178 2 2647457 6 5 2 3e! 
202 224 42 22 S-F 18 7 S7%e12S 178 25 26.°7E 2 25 4 Oot 
8202 222 £4 ? €-F 1A @ €.36€5 17° 28 240475 7 5 2 -2.3 
292 40e 42 36 s- 1@ 7 5742S 178 25 266645 2 32 15 “209 
#2C2 £0€ €4 a2 g-s 18 7 5%.44S 178 25 36642F 2 31 1 . 
@ = FIX NCT USED FOR COMFUTATICN OF TRE MEAN 
YAQLE 36-4 
ARITHMETIC MEAN SCLUTICN AT SUVA ANT 75 wcTeRe 
NP N NSC LATITUDE STAND*AEC NEVIATICN STANCARD CEVIATICN CFE TRE MEAN 
LONGITUDE (SECCKOS) (SFCCADS) 
19 ¢ 1c 1@ 7 S4.27¢ 120 Co? 
178 2€ 25.4eF 1.7 0.5 
ALL PROASLEM FASSES ARE LISTED RELCW 
cay GMT FLEVATICN TTEPATICAS CEVIATICN 
<15 >75 >5 >10 SECS OF ABC 
2c1 o12 x x x 
201 930 x 
201 1956 x 
201 1148 x x 
291 1532 x 
2C1 2242 x 
202 432 x x 
2c2 322 x x 
2c2 594 x 
TABLE 3C-4 
BY TROTVIOUAL SATELLITE = ARITHMETIC wEON SCLUTICN AT SUVA ANT 75 METERS 
SATELLITE NED LATITUOE STANCARC CEVIATICA STANDARD FEVIATICN CF THE BEAN 
RUMBEF LCACT TUDE (SECCANSD CEECONDS) 
a2 s 12 7 €4#6715 0.48 O04 
179 2% 2667hF 1.0 0.5 
t« 2 18 7 £66165 Ce? 0.5 
174 2€ 26479€ 1.7 1.2 
ea 1 1@ 7 £6,645 
178 2© 2£.02F 
es 3 19 7 €6.0A85 Co? 904 
176 2© 2€.80° 1e2 0.” 
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P/V KANA KEOKT 1671 POSTTIONAL 
WCCRED TO DOLPHINS AT NZE KING'S WHAFF, 


Gece 


pieeeene 


Pinan R@OTMNP LET Lin? 7107 ‘esa 
‘ 
Fs SennMs aT ISS HME 


®@ © FIX ACT USEO FOR CC¥RPUTATICN 
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A=" 
€-€ 
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ere rr 
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Cate, 


LATITUDE 


af.4a75 


45-0345 
4£.005 
450645 
45.665 
47.605 
58.5CS 
AP. acs 
42.845 
HPS 
486185 


1S71 ECSTTICRAL CATA, 
WOCEED TO DOLOHINS &4T NZE KING*S WHAFF. 
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26 oP 2F 
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2502350 
3? ERE 
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24 622 
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2.19F 
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é 
€ 


OFVIATICN FRCM THE MEAN 
(ft S©CONOS OF APC) 
C1SQ LATITUDE LONGITUNE 


1.9 


we 1069 be eH Oe 
Ce ee ee 
PHD LIVI DK—K— OD 


NDVOTwM— DD 
eee ecece 
ge INOKe— 


. 
ae 


pee 
3090 
coe 


w1eS 
“1.7 


‘ ‘ 
a09 
eee 
-—.Nn 


3.9 


MEAN 


w oNSC 


7? 21 sé 


SATELLITE NSO 


NUMPER 
42 M 
se 10 
€2 13 
ee 13 
es 9 


TABLE 38-5 95 
ARITHMETIC MEAN SCLUTICN AT SUVA ANT 75 WF TECE 
LATIYUDE STANC4RC CEVIATICN STANDARD CEVIATICON CE TRE MEAN 
CONG ETUDE CSECOACS? #scerace) 
7 46.7SS 163 62 
17e@ 2¢ 32.27 1.¢ C.3 


° 
> 
< 


RANNNAANANAAN VAR VONN VN 
209997993039900300990 


NARADA ASS Pw BW wae 


Lar 


ALL PROBLEM Pas 


Gar ELEVAT 


<5 
312 
692 x 
7A 
P20 x 
220 x 
gan x 
1cc2 
21693 x 
a0 x 
1204 x 
13742 x 
1826 x 
128 x 
319 
sco x 
614 x 
e22 x 
1404 x 
104n 
2320 x 
1614 x 


ITUCE 


LCAGITULE 


7 
es 


nd 
2 


~ 


2s 


2¢ 


7 
2s 


BE LFIS 
22<59F 


46.455 
32 663E 


a6 2828 
3226635 


OF LA2S 
22 -63€ 


466315 
J2eAtE 


x 
x 


APE LISTEO BELOW 


TCN ITERATICNS CEVIATICN 
>75 25 


>10 SECS OF AFC 


TARPLE 2C0-F 
ARITHMETIC MEAN SOLUTICN BY SATELLITE AT SUVA ANT 75 METERS 
STANCARC CEVIATICA STARCAFO CEVIATICN CF THE WAN 


(SECCROS)D 


166 


OR NO ND OD 


(SFCONDS) 


0.5 
0.5 


2.5 
0.4 


0.4 
9.5 


Ces 
65 


9.5 
0.46 


TARLE 3A-€ 


Fev KANA KECKT LGS71 FOSTTICNAL DATA, Suva, Fst 96 
MOCREO TO COLPHINS AT NZE KING'S WHARF. ANTENNA HEIGHT ©@ METERS. 


DEVIATION FEC THE Mr AN 
1K S°TONDS NE SEC) 


cay cut Sart ELEY cEeCw LATITUNE LOAGITUCE 17 CTS 15Q LATITLDE LONGI TURE 
2c? 2124 €3 24 £-F 1A 7 452745 170 78 22.34F 2 2€ 3 “1.9 Col 
277 2310 €3 33 S- 18 7 45.9905 176 25 32627F 2 29 7 “043 9.0 
2c8 zi2 42 20 S-E 18 7% 44.265 170 25 22.P3F 2 28 12 7265 ° 
zCS 234A fa 31 S-E 16 7 45.785 176 2© 32.PRE 2 ?e 4 “9 Cc 
2ce £14 «4 2¢€ c-w 12 178 2E 22.97€ 2 29 13 -165 0 
ee8 7?4 Ss aa Ae 18 7 178 2© 26,.an€ 2 22 6s Ce -7- 
e2ce £50 €3 ¢ NAF 18 ®8 17H 2S 2N.M0F 7 14 € Pied -1 
ezCR Cle és 3 N-w® 1a 7? 178 2S 21626E 2 12 ba) fel =-¢ 
2¢8 1032 63 7c \- we? 178 25 32.24F 2 34 17 1.¢ 1 
e208 11Ce& <4 12 c- Tae 179 28 3¢.¢0F 2 2 6 “fel “1 
e208 13536 a2 12 N=E te % 17@ 25 37.HPRE 2 1¢ a 1.9 9 
2ce Lette «a 1 R-F a: 2k 117A 2© 271-"0F 2 22 1c 706 “4 
2C9% 16%€ €4 52 N-w i367 (7A 25 32.n2e 2 23 1 1.3 3 
2c8 1519 €5 <4 c-€ 1a 2 2a 22 S1.c7E 2 33 1 lel ~1e 
zCA 2ca2 sa 3¢ K-F th 2 177A 26 21.99F 2 22 is e.9 —0.3 
208 7102 €5 17 c-e ty 2 17A 2E 32L6AsE 2 17 7 -¢ -0.9 
e2ce 2220 63 12 £-f 1a 2% 178 26 a.20F 17 13 Be] 203 3207 
<c@ 2234 fa 2e An ie 2 178 25 32.19F 2? 20 6 0.5 are} 
e207 190 «3 ? Cis 178 28 25.2"F 4 ° c 2-2 -?.9 
#209 122 42 a 1A OF 117A 2€ JO.CCE 8B 7 4 €6A “164 
aero) (749€ fa. 29 Ese 17d 2S 26.7NF 6 ° By 163 229 
z°9 464 €a 7c 0a fF 176 25 22.34F 2 32 1 tel det 
2c9 €3€ €5 22 ie 7 17A 28 323.E€8%F 2 2é 12 o.A “965 
202 €22 es ac Te 2 Y7AR 25 YILD4E 2 27 ic “00? te" 
20g caa 3 4a C62 7 i798 22 225955 2 34 16 1.4 -O0t 
207 1014 £4 38 TS. 22 17& 26 32.2°F 2 23 1< Col 9.c 
2€7 11232 63 18 1a 2? 17A 25 3eeP 35 2 24 1 C.2 o.? 
202 3424 a2 as 138? 178 25 33eS4E 2 33 16 Ce? -766 
289 Lece €3 €0 1a 7 177A 2E FQL7RE ? aS 1 1.7 -1.4 
20? 1256 *3 13 1a 7 U7P PS 22.70EF 2 1S 2 -tel 0.4% 
2¢9 1922 €5 22 1A 7 17@ 25 32.°0F 2 29 14 1.1 
e209 1688 £4 S 1s (2? U7A 25 3AW2E 6 12 5 - 
z¢2 2¢10 65 as 19 7 i7e 26 32.12= 2 34 14 - 
29 2132 63 34 13 4? 172 28 32.76¢ 2 32 15 - 
260 2508 és as iw 174 26 32.c0E 2 26 ? - 
210 27F 42 33 S-& tet 178 28 12.10F 2 = 15 16? et 
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CIR SECONCE NF AO7) 
CAY cMT SaT FLEV CECH LaTITuoe LOAGITUNE Iv ¢T¢S CSQ LATITUDE LONGITUDE 
210 1520 es 7a e-£ 18 7 48.425 170 2€ 2€.74£ 3 35 a -1.3 “3.5 
219 2046 €3 im <-F 18 7 46.6885 178 2© 33.78F 2 1A cS) 922 let 
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Zil €4€ 65 34 N-F 1a 2 178 2€ 31 2 29 13 Ceo? “0.9 
20% €22 sa 2€ S$-E fay 17P 2 3 2 1S ? -167 “0.2 
2tt S52 €3 64 N=F is 7% Dee 26.4 2 2s 12 20? -C.4 
zit 1c1e 4 2¢ <= cm 2 17@ 26 21 2 2a 10 “0.5 “905 
e211 814C¢ 63 11 NW 1a xd "7a 2 23 § Lé 6 w305 te 
2b 142C 42 sc R-= 1% 7 L7H 24 22 2 23 to +2 2-3 
Zit Tése a2 1é N-» fa t7A 25 31 2 22 11 “065 946 
ert LéPE €3 2 R=-F 13° («7 172 24 1 10 c ta) 10.2 “Sie 
e251 229° €4 ? N-& mm 2 178 26 2¢ 6 3 1 “1-5 -2.6 
218 2622 és 22 S-E ta «7 ive 2¢ 22 2 34 1A Pel Del 
#211 1966 s4 12 =e 18 7 £74, 2S 32 2 29 3 ree Ba 
zit zc1e €5 3r c-«8 ta 7 45.78S 178 25 34 ? 3§ 17 “1.0 1.8 
zt 21432 £4 5S N-w oe 7 17e 2© 32 2 128 Q 232 ts 
24> 2 42 37 s-= rs) 2 178 25 3 € ° OG) “105 aes 
"oie 425 a2 21 €- 19 «7 17A PE 3 2 ?? 13 a =P 
zl2 412 €3 ee eae 18 =? 178 26 3 2 1S ? Cee is 
e2t2 £64 «7 1 é-" In 7 i7e 24 3 2 17 8 ? “Ce 
232 <¢¢ca €3 24 AWE 18 7 $72 z ? 23 14 les Oot 
212 €39 £4 71 £-% 1A? 17a 2? 2 23 1 -1e6b =Mek 
z12 1c8¢ €2 34 N= te 7¢ 17e 25 2 30 14 Gel ee 
e212 1113 £4 7 c-w ts 68 17e z 3 0 te) 2°29 ps 
zie 127° 42 16 N-F KA OF 17e 2 2 22 10 7 et -908 
28? 1612 4? 4s K-w x) 5? ve 2 2 33 1A 1.¢ Ms 
212 1522 €4 3 N-£ 18 «7 173 2 2 39 16 C14 Jet 
212 171€ €4 2s N-® 19 7 178 26 2 2A ii =d\05 hee 
@z12 1796 €5 i =€ te 2 i7e 2° 2 1S 4 Seek a0 
z12 1€30 €5 74 f=" 12 7 17AR 26 2 3¢ 1S ee 207 
z12 <2c£0 os 3§ Noe 1a Ls 17a 2¢ 2 tS C 1.4 =e 
2 42 23 €-6 te ¢ 178 <¢ 6 14 7 2.7? 
e138 bee 42 67 S-" vs 2 17d 25 2 34 ite 162 
gus 288 €4 2¢€ S<€ in 6? te 2s 2 28 14 - be 
z13 £34 €4 32 S- ra OF 178 2¢ 2 32 I> . 
213 €64 €s £2 Nw~e 18 7 L7e Zt 2 a9 14 1.0 a 
#213 e819 €3 7 KR-= i 7A 26 ? ° © Lag 3.8 
ets €3€ £4 17 S-€ ce £ 178 25 2 34 16 git ae 
e212 1002 €3 73 K-E a 7f 178 2& 324,.74F 15 9 ° 2+? eee 
213 1026 £4 22 c-8 18 7 17@ 25 321.56F 2 20 9 Oo. ridin 
ezis 1189 €3 7 N-8 mm 7 178 PS 27%.4RF 2 4 9 “leo mii 
213 141 42 be N-E a 7 $76 25 J1s6S5t 2 33 14 2.8 =O 
e213 1444 €4 it A-E 1a 7 07a 26 322.C4F 2 17 7? 23 “0-6 
@ = €IxX NCT ULSFC FOR COMPUTATICN CF Trt YEAN 
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TABLE 38-7 
ARITHMETIC MEAN SOLUTION AT SUVA, S90 FOOT MARK. 


LATITUNE STANC ARO CEVIATION STANDARN CFVIATICR CF THE MEAN 
LONGITUDE (SECCNOS) (SFCONrS) 


EECs0 SSe2ks lel C.3 
178 2& 2%.20€ 1.4 O44 


ALL PROBLEM PASSES A®F LISTED RELOW 


GMT VATICN ITEFATICAS CFVIATICAN 


ELE 
<15 >75 >5 >10 SECS OF ARC 
ear x x x 
729 
739 
904 
1054 
1600 
1922 
2038 
702 
1056 


x 
x 


wR KRM KK 


TARLE 3C-7 
BY SATFLLITE --- ARITHMETIC MEAN SCLUTION AT SUVAe SOC FUTT MARK 


SATELLITE NSD LATITUDE STANCAFC CEVIATICN STAAMARD CEvration CF TRE 
KUMEFE LCNGI TUNE (SECCACS) (SECONDS) 


42 4 1@ 7 €6.69AS 
L7@ 28 266 7E 


sa 1a C.10s 
176 2£.96E 


€3 1e €9.79S 
178 266295 


44 16 59.S75S 
178 26613 


ee A a i i pn eee oe 


; TABLE 34-6 99 


: R/V KANA KEQKI 1972 POSITIONAL DATA, SUVA. Fist 
MOORED ALONGSIDE COLPHINS 4T TRE GOVERNMENT SLIPWwAY, 


DEVIATION FROW THE MEAN 

(1h SECONDS OF 4AC) 
5 Oavy GMT SAT ELEV GEOM LATITUOE LONGITUDE 1T CTS CTSQ LATITUDE LONGI TUOF 
240 1824 a2 37 s-8 1a 7? ure Ze 32 2 22 is “9.8 ~Oel 
e340 1Aa6 €4 14 a 6 1768 25 31 ? ?2 1c “1.0 w160 
240 ISSF €e 2s a Tf S7A 26 Se ? 2s 14 “1.3 O07 
3eC Z134 €s 61 Le 2 L728) 2S 2e 2 31 14 €.3 -3.4 
@2€0 2222 es $ 18 7? 178 2¢ 31 € 12 s 3.4 -1el 
3¢€t 4 €3 70 1% 7 474225 179 2€ 30-17F 2 33 14 9.6 -2.3 
eset 152 €3 11 18 7 45-005 879 22 3° CHE F 11 s 1.6 2.4 
e3¢1 402 42 ? 19 7 25.3eS 17A Z& 27.F4F CY 1 “21.3 406 
2€1 0 422 €4 26 18 7 476705 17H PE 342995 2 22 14 fet “0.4 
Jel fae 42 72 18 7 76345 178 26 OCC Ie a | 9 c.? Bel 
3¢1 é€7e€ €4 31 16 7 4763PS 176 28 23.746E ? st 9 a.¢ 20° 
e261 724 4 10 1A 7 29.665 17R 2E IF.IHE BA 14 ? Po 1 
sé -Sce $4 es 19 7 @M.84S 174 26 3 2 34 1 1.7 ‘ 
7e1 1iceRe 5 17 %3%~«67? 9S 174 26 3 2 26 12 “Pet - 
JEL W182 63 53 149° (7 ec 178 2 ? a3 4 “1.9 s 
ele 1249 €3 13 1A z As 179 2 17 bad “944 ? 
wel 1eoR 4 ?9 13°~C« as 178 2 27 3 Col 1 
TéE L730 a2 72 18 74 Ss 1748 ? 32 1 70.8 4 
261 1756 €4 ai 1A 7 2S) (178 ? 43 14 0.1 1 
*3€1 1318 42 S$ 1A 7 49e9CE 173 a at e 2.3 bag 
Jét zOar «5 25 t&@ 7 47.6525 «170 2 25 12 O66 3 
3€8 232 €5 31 * 138 7 4643505 178 2 26 ai “"n - 
7El Z21€ €3 2 N-£ 18 7 @©.RAS 178 2 30 14 “0,0 1 
2t2 ice €3 32 Kew tf..2 cs 178.26 2 22 15 “C44 ef 
2¢€2 452 a2 a3 N-E ‘eo |? «S$ a7e 26 ? Ry | 14 O.9 -%e? 
e242 6f4F #3 ee Ar 28? €$ 422 2 2 33 ° 3.7 
2€2 43" a2 2s N-% 9°~°7 CS 178 26 2 2a 14 9.7 
e342 70e fa 7 K-w i F Scs u7e@ Ze 6 ° 9 -Se4 
2¢2 e864 sa 4a K-E e677 eS 17 2& 2 23 146 -1e7 
aGe €3¢€ ..€5 20 S-E te oF 2s 178 2¢ 2 25 1? 069 
242 1¢€C4 s¢ 17 N-w tS 7 zs 174 25 2 24 ay “902 
242 t¢22 65 a4 59067 Os ee A a 2 29 13 “949 
2€2 1104 «3 iS 19 «7 os 178 26 2 ? 2a 11 1.2 
2@2' F250 €3 37 1°06 67 378 28 3 2 2e it “01 
32 1436 42 23 18 7 76 28 3 a 2 PR 13 -%e1 
2 EVE €3 7e 18a «7 17@ 2& 22.76E 3 22 1 9.3 

2 1322 a2 33 AA 7. W7A 2K 3BZe10E 2 21 1s “98% 

2? 1656 €4 p i paeie S78 2¢ 33.56F 7 10 es “200° 

2 2¢92 ca 33 1a «6? £7@ 2¢ 31.S62 2 22 is 9.2 

2 2144 6¢ 62 18 7 44,225 179 26 12.0CF &# 2e 1 390% 

®@ = FIX NOT USED FOR COMPUTATION OF THE MEAN 


TAHLE 36-e 
ARITHMETIC MEAN SOLUTION AT SUVAs AT DOLPHINS. 
STANC#RO CEVIATION STANDARD DEVIATION OF THE MEAN 


ne w ATITUDE 
. aP LONGITUDE (SECONDS) (SECCNDS) 
4 12 @ 7 44.é5S 0.9 Co? 
" = 146 z© 3J2.acF 16S CoA 


ALL P8CBLEM FASSES SRE LISTEO BELOW 


ay GMT EVATION ITERATIONS CEVIATION 
- cis >75 >5 >10 SECS OF ARC 
3#9 18446 x 
’ 3€9 2322 x x 
3A 18? x x 
361 an? x x x 
Jel 724 x 
361 1440 x 
3€1 1919 x 
3f2 Sia x 
242 708 x x 
3¢2 1706 x 
3€2 1636 x x 
32 2144 x x x 


TABLE 3C-8 


4 BY SATELLITE --- ARITHMETIC MEAN SOLUTION AT SUVA» AT DOL PHINS« 
STANCARO CFVIATION OF THE MEAN 


r SATELLITE NSD LATITUDE STANOARD DEVIATION 
NUMBER LONGE TUDE (SECONDS) (SECONDS) 
42 ? 18 7 464443 Ce? .3 
176 2€ 33.72F 3.9 Vel 
fe 5 1A 7 466485 Ce? 96% 
17@ 26 34.32F 365 des 
62 e 18 7 46.335 Ce? Oe3 
178 25 34.09F 262 1. 
64 4 1A 67% 46.895 Ce? eed 
378 2© 34.626 4.9 20d 
es é 1e 7 46.535 Ce? 93 
17A 2© 33.°9F 342 1.3 


TABLE 44-1 


R/V MAHI 1979 COSITIONAL DATA, RABAUL« NEw BRITAIN 
MOORED aT DOCK 


DEVIATION FROM THE MEAN 
(IN SECONDS OF aRC) 
Q LATITUNDF LONGI TUOE 


-3.3 30? 
=069 129 
1.49 -36¢ 
wel ne 
004% “204 
0.7 20? 


169 ~2el 


ELEv GEOM LONGITUCE c 


14,76€ 
19.92F 
14.€2€ 
ie 

15 eS4F 
20616F 


4 19 ,04E 
©1xX NOT USED FOR COWMPUTATI TrE WEAN 
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TABLE 48-1 
APITHMETIC MEAN SOLUTION AT RABAUL 


LATITUOF STANOARO DEVIATION STANDARD OEVIATION OF THE MFAN 
LONGITUDE (SECONDS) (STCONDS) 


@ 12 16435 2 CoH 


1 
182 10 17.¢8F 202 1.0 


ALL PROBLEM PASSES “RE LISTEN AELCW 


VATION ITERATIONS OEvVtaTION 
>75 >5 >10 SECS OF ARC 


TAFLE 4C-1 
ARITHMETIC MEAN SOLUTION BY SATELLITE AT FAR AUL 


SATELLITE LATITUDE STANOARO DEVIATION STANCARO OEVIATION OF THE MEAN 
NUMBER LONGI TUOS (SECONDS) (SECONDS) 


a2 s 
1¢€2 
©4 4 
1s2 


€a 4a 
1S52 


4 TABLE SA-1 101 
: R/V MART 8970 FOSTTIONAL DATA, GUAM. TRUST TEFRITORY 
_* MOORED AT THE OLLLINGHAM CI1ER 
DEVIATION FROM THE WEAN 
CIN SECONDS OF ARC) 
Ory GMT SAT ELFV GECM LATITUCE LONGITUDE IT CTS C1SQ LATITUDE LONGITUNE 
4 290 2288 ta 1s 13°27 45.39N 164 39 £3.car 2 24 s 2.” O64 
; 305 7278) «5 22 13 144 26 ¢ * 26 il 267 1.7 
305 @82 €53 30 1s 20 § ? as 14 “te? “962 
Jos €1¢ $y 20 43 32¢ € 2: 28 12 Oot 7e0 
305 é€564 «3 3 is 64 36 © 2 2A ry “0.7 Oot 
¢5 716 Sa 56 ey a a¢ 6 2 ?3 is ter 22? 
210 mé 64 5c 1% 14a 7¢ ©E a 22 imi MP | De? 
210 200) «645 17 13 144 32 54.47— 2? 2? ? -749 168 
e710 aac «7 ae 13 $44 3¢ ya,rAL 2 a” ° 17st -176? 
#210 «26 Sa 77 3 144 36 P,7%E @ ye 1 1.3 “43.9 
110 c274@ 42 31 13 144 35 S4.0CF 2 a1 14 “O44 1e4 
210 1419 42 23 13 144 3S €2.545° ? 24 a “0.4 “O0t 
210 LZEE €4@ 467 43 144 JS SLAF 2 3* 17 “tel “1.7 
#719 1228) «665 e 13 144 39 530c4arF e it 4 “345 9.4 
310 1812 «665 6E ws) 144 25 @F.a%E 2 34 0 968 o4el 
249 1698 Ci | 7 13 140 3¢ eF 13 ° 0 -3.% 6.32 
9 1704 €3 ? 13 144 36 oF 6 0 ry “23.0 0O.* 
I oO 1942 Ag 7 a3 14 2¢ ar a 0 ke -~3.P 4 
q O 1¢6€ ea ia 13 1 39 se 3 1A e 70.49 4 
© 2060 42 1 13 2g 4€ 2 29 2 364 °? 
0 2234 42 51 13 2S ae 2 34 16 1.4 “00? 
@ = FIX NCT USED FOR COMPUTATION MEAN 
TAPLE £B8-1 
ARITHMETIC MEAK SOLUTION AT GUAM 
NP N NEO LATITUDE STANDARD DEVIATION STANDARM CHVIATION OF TRE MEAN 
LONGITUDE (SECCNOS) (SECONOS) 
21 e 13 132 27 42.63N 168 CoS 
144 39 $2,618 ie? CoS 


ALL PROBLEM PASSES 4RE LISTFO BELOW 


DAY GMT ELEVATION ITERATIONS CLVIATION 
<15 333 >5 >19 SECS OF ARC 

219 «440 x 

219 624 x x x 

219 «132A x x 

310 149A x x 
4 319 «1794 x x x 
q 310 «1942 x 

210 19348 x 

319 2050 x 
| 

i) 

’ qi 
} TABLE SC-1 | 


ARITHMETIC MEAN SOLUTION SY SATELLITE AT GUAM | 
STANCARO DEVIATION CF THE MEAN 


: ATFLLITE NSC TUDE STANCARO DEVIATION 
a SRUMBER TUDE (EECCNDS? (SECONDS) 

: 42 3 42.64N 162 00? 

; © 4.C00E 0.9 0.5 

; e4@ 1 42 6.0FN 

: fa erne 
i 2 4 @1.57N Cot 0.1 
q ? iy eslaee 1:0 1.7 

6a 3 42 .64N 102 0-7 

o €3.00C 0:9 o:5 

68 ‘ @3.05N 163 264 

i §2.34€ 163 ee? 
q 

, ND ™ oe 

‘ ‘oY ee? 
, did d FAV PE 4 i 


TABLE SA-2 


AsV MAHI 1970 POSITION4L CATA, GUAM, TRUST TERRITORY 
MQOREO AT THE DILLINGHAM PIER 


orvtt 
Oay GMT SAT ELEV CEOM LaTITuoe LONGITUCE vy crs c1sa@ LAT 
241 «732 es ac 13°27 4C.74N 26 £2.¢8F 3 2s 4 
261 «sco €3 6 13 27 43.02N 39 SS.62— 3 31 ° 
e266 «2280 42 16 13 27 44.04N 36 Ss 13 ° 
266 304 ae 35 13 27 64.28N i¢ 2 33 15 
266 «45C €4 22 15 27 44646N 36 2 27 S 
266 «s1e es 3¢ 1¥ 27 40674N 39 2 35 17 
2466 «704 es 23 13. 27 39696N 144 39 2 31 15 
@ = FIX NOT USED FOR COMPUTATICN OF TNE MEAN 


TABLE 86-2 
AGITHMETIC WEAN SOLUTION 4T GUAM 


102 


FRCwW THE MEAN 
CAMS OF ace) 
€ LONGITUDE 


7905 
204 


NEON CASE LATITUCE STANDARD DEVIATICN  STANDAED OFVIATION OF THE MEAN 
LONGITUDE (SECCNDS) (SECONDS) 
? ' € 12 27 42.20N “200 068 
10a 39 53.226 1.4 C.6 
ALL PROBLEM PASSES APE LISTEO BELOW 
a MT ELEVATION ITERATIONS OEVIATION 
TE ee eta Sak > >10 SECS OF ARC 
266 «©6228 x 
TABLE 5C-? 
ARITHMETIC WEAN SOLUTICN BY SATELLITE AT GUAM 
7 TE NSC LATITUCE STANOARO DEVIATION  STANCAED CEVIATION OF THF MEAN 
Sueere CONG TUVE CSECOADS) (SECANDSD 
«3 1 13.27 43.02N 
14a 36 58.528 
4 
ea 2 13 27 436A5N 669 0. 
144 39 £4,276 1.9 103 
. 3 13 27 43.92N 0.8 0.8 
: 14a 35 £3,006 2.0 tel 
; 
1 
‘ : > wat 
eS\ yaad 


, TABLE 6A-3 103 


R/V MAHI 1970 POSITIONAL DATA Mast mansHa 
NOORED AT THE Sr GHADR®” JUROs SHALL ISLANDS 


% 
’ OfVIATION FROM THE MEAN 
4 (IN SEZONDE NF anc 
CGAY GMT SAT ELEV GEOM LATITUCE LONGITUDE Ty CTS CTSQ LATITUBE Conatture 
278 2320 22 7 6 14.354KR 371 22 GelBE 3 27 12 “466 7.4 
*2729 1622 e 7 € 136CIN 271 22 170ERF ( 2 66% 
279 1758 2s FP & 17%eAON 171 22 19.4408 2 30 14 stat 318 
279 1906 2e 7 € 19¢92N 171 22 176¢4E 2 30 4 0.9 tel 
e279 2C€50 e 7 6 2£e29N 171 22 22616F & a 3 602 $6 
279 2232 7 7 6 23e42N 171 22 20610F 2 35 17 4.6 3.8 
@ = FIX NCT USED FOP COMFUTATICN OF ThE WEAN ; 


TARLE €B-1 
APLTHMETIC MEAN SOLUTIOR 4T MAJURO 


se fF THE MEAN 
atiTuoc STANCARD OFVIATION  STANCAFD CEVIATION O 
: Bt San TE TONG TUDE (SECORCS) (SECONDS) 
2.9 
€ 2 4 7 € 19695N 4.0 
171 22 16.55¢ 5.¢ 2.8 


; ALL PPCHLEM PASSES APE LISTFO BELOW 


Lae EVATICN ITFRATICHS CEVIATICA 
vee : eis $58 >5 >10 SECS OF ARC 
279 «16422 x x 
' 279 2050 x x 


TAPLF €C~1 


APITEMETIC MEAN SOLUTION 6Y SATELLITE AT MAJURC 


: SATELLITE NEO LATITUOCE STANOAEO CFEVIATION STAND4PD OFVIATION CF THE MEAN 


NUMPER LONG! TUOE (SFECCROS) (SECINDS) 
a2 2 7 € 19.08N fe? 4.7 
s4 2 7? € 194 )°N 667 4.” 

17t 22 14.44E 77 5.5 


| 
| 
| 
j 
17 22 14.64€ 267 5.5 | 


TRELF TAH) 104 
R/V KANA KEDOKT 1971 POSITIONAL DATA, PONAPE, CAROLINE ISLANDS 
> MOORED AT THE MAIN DOCK 
DEVIATION FROM THE WEAN 
CIN SECOMOE OF 4PC) 
Guy Say ELEV GEOMW LATITUNE LONG Jv CYS C1ISQO LATITUNE LONGITUDE 
a2e "4 26 6 e 12 2 0 ° 7165 “164 
$00 ¢3 20 6 ate 2 Qo ec Le2 -%.8 
sia 42 34 64 a 12 2 0 c 1.3 1.2 
2cé es 22 ° le 2 ° ° “9.4 
226€ «3 ‘1 4 12 © ° ° 207 
334 £4 72 ° 12 2 ° to) “003 
aic €3 8S $ 6° : 12 39 ° Dy “002 
Cee a ec S- a fe 4 12 2 22 GC) O04 
12ce €5 32 N-E 6 $e a te 2 a4 16 ~1e4 
1254 €4 pa A= 4 £8 fa t2 2 23 14 “Cob 
14are €3 10 Nee a $8 & ke 3 16 7 4.6 
rece Sa ve S-€ 4 £8 wee 98 2 34 14 1.6 
rece €3 60 K- 6 EA ya 22 a 32 1 964 
ese 4 ? S-e 6 §A 1648 tt « 9 ° 402 
isse 42 aa Kee A&A yee 12 2 a3 14 -%.3 
2020 64 ? RE & $¢ ae th § 9 " 32944 
21482 a? t3 N-w 6 €& 868) be 3 it 2 763 
2202 €4 ¢2 N-F 4 68 sf 13 ‘2 te] 0 Se? 
2204 €5 13 £-€ 6 £R se 82 4 1€ e 267 
12e és 43 S- 6 SP se 12 2600 2 23 14 V6.7 
20e ea ag K-E 6 $8 198 12 2ee2= 2 34 tA “M64 
230 €3 v3 S-E 46 €R fA 12 C.S3F 2 33 1 0.46 
4368 £4 3 A-8 6 6A S68 10 S6e1se 2 17 6 -4.7 
£20 63 ? = 6 58 1©P 11 SPLEHE 7 € 2 6.2 
70 42 28 S-F 6 $8 Cee [2 Zarek ? 26 1% “O20 
S04 42 es S-« 6 68 Lee t2 Barer 2 2¢ 12 C66 
$32 4 4s €-0 6 €P 158 12 2 33 4 9.43 
s2ceé es 7 Kew 6 Se £55 £2 6 35 2 Sel 
14.A €4 2? $-F 6 $8 1eR 12 2 $0 16 tet | 
1512 €3 4s Noe 6 €A 19 12 2 33 16 Het 
14Ca 4 a? $< é€ 68 169 12 2 30 14 On 
1792 €3 13 N-4 6 $8 215A 12 2 16 7 1.9 
1esé a2 14 N-E 6 #n 1€AR 12 ? #1 a -?.90 
7042 a2 ae K-w 6 §8 1£e 12 2 29 16 c.4 
zine 6a 32 K-E 6 SP 169 12 2 40 ay -945 
220€ cry 22 K-w 6 a we 12 2 17 4 -202 
| 
2€ 66 41 g-F ic. se 15 1) €6.3RF 2 0 4 1.2 
158 £4 16 6 £8 t£A 12 beSRFE 2 ° () -9.9 
22e 45 7 G fe Se 1) £7efeE ° ) 3,4 


z 
m 
> 
z 


FIX NOT USEO FOR COMPUTATION 


TABLE 76-1 
ARITHMETIC MEAN SOLUTION AT PCNAPE WAIN DOCK 


NE N ASE LATITUDE STANT ARO CEVIATION STANDARC OEVIATION OF THE MEAN 
LONGITUDE (SECONDS) (SECONCS) 
3¢ 1s 24 € S&P 44,74N 10F C62 
1S@ 12) 1697€ 1.2 062 


ALL PROALEM PASSES APE LISTEN BELOW 


Day GMT ELEVATION ITERATIONS DEVIATION 
<is 2746 >5 >10 SECS OF ARC 
147 226 x x 
147 410 x 
147 14164 x 
147 sce x 
147 1efe x x 
A 147 2920 x x x 
147) 2142 x 
147 2292 x x 
147 234046 x 
149 434 x 
1ae =20 x x 
148 1396 x 
148) 17¢2 x 
149 3954 x 
r 149 226 x x 
- 
TAPLE 7C-1 
* API THMETIC MEAN SOLUTION BY SATELLITE AT PONAPE 
SATELLITE NSO LATITUDE STANDARC OEVIATION STANDARD OEVIATION OF THE MEAN 
NUMBER LONGITUDE (SECONDS) (SECONDS) 
42 5 € §8 44.93N 0.4 O.2 
$69 12 2659F 0.4 9.2 
<4 € 6 S56 44,€5N 0.8 oe} 
1£€8 12) 2.25 Oe O04 
4 63 4 € €@ 44.P6N Ca Nee 
1€P 12) A661E C65 96? 
€4 4 6 58 44.R6N 0.4 202 
1? $2 PcFtE 0.5 Oe? 
€s € & £6 44.€5N 0.9 9.3 
$$6 12 2.25€ 0.9 O04 


PALAU, CAROLIAKE ISLANCS 


1971 POSITIONAL DATA, 
MOORED AT THE MAIN DOCK ON MALAKAL ISLANO 


R/V KANA KEOKI 


OEVIATICN FECH THE wean 


CIR SFCONDE NF aor) 


crs CYSQ LATITUDE 


LONGI TUNE 


tT 


LORGITUOE 


LATITUDE 


GEOM 


GMT SAY ELEV 


Gav 


Tewruroencr ur 
eee sees eeee 


CNR MocCceren= 
=- - 


CLOotTOWeK KK N 
NAAM Meer 


cw 
SNUANKENNNARNNN 


PARRA RRA RR RR 
BUUREN UR NU 


aecadesvecesiec 
MONO M rms 


ZLL27Z7ZLZL7ZL 
enveto@qvondoo 
AME ONR GR CO NAT 
eoreeeseeoes 
ervocectaccenr 
aeeermecescetse 
evococrecece 
aan eee mene 


RARAPARARARA 


ROBEAmR ANE TUR 
CNR OC HoH 


MEeNNECOMMNtiae 
eum ewuvcoudcs 


eNYVGoOwonvand 
CNeNmowEennmuL", 
SEP VONT ROM 

eit 


ARARAARRARARAP AR 
OOCOUOOUULLO 


208 
0.2 
“164 
“9.6 

“17.4 
“265 
-9,2 
-5.3 
-1.0 

1.5 
“1.4 
-2.3 

1.2 

1.7 


RNRONFR LON EHKUA 

ae ee er ed 

COmKNCOC Km rH’ =“-c 
‘ peenre 


ATOCOCNCSCLONMKKR ES 
- eee eo 


Mcwrnmcanrocmur © 
PNNAMANM AMAR 


NNVNNE NAN NASH 


ageesecsedcsdcd¢ 
Cd Uo te ee a a oe) 


227272224 2L ALL LS 
POUROLTUONWONTO 
CLM ONG MAR MONRL 
ee 
OCOtTCnHarrnrcrr ete 
wseoneecesecse 
eevocranocernucao 
eer 
RRA RRA ARR ARR ARR 


Swussuusu seuss 
Petetrtrerebere 
ON ZHU LZZLLLLSZ 


SWONNDYe wR DK 
SMEAR NNR Mieme 


FONT NnMVEN 
wetcvueucqudcy 


cwnceoncooceqoa 
VeEMOMNneOWCOOKd 
St he eee aD 

~~ mV 


@oaunregcoqtneccre 


wen trenacrercct 
see eee eee wees 
COTHROCRKOIT aera 
ot ' too ' 


WAYR TMA eHnerne 
- 


-- as mee 


KDR CTONCURNNDT 
rem MINAAMM 


NANNNIDEANN RP NAN 


WAKO ANWA AMANO 


aecssssegcrdees 
PMO MM meme a 


RARARP ARE RARARA 


wsu sUivsu Bsu suuw 
COR RLS 
ww LNNwUZZZZZz2u 


Ceca vv oewewn 
MaMOoN NACHT em 


wowcvcoecceacst 
ek Lat kalaks Pod On ek koe A 
NNEMTONEKLFONM 
Slit SA) ESS 


ecoocrcorocrooo0ogs 
COveeCucwouowr 
Seen eam ne new e 


@aoscd 
Ammmr 


wenn 


@ = FIX NOT USED FOR COMPUTATION OF THE MEAN 


AAmt 


TAHLE 


CAROLINF TSLANOS 


ISLAND 


PALAUs 


1971 POSITIONAL DATA, 


MOCRED AT THE MAIN DOCK ON MALAKAL 


R/V KANA KEOKI 


ATION FROM THE MEAN 
N SECONDS GF AROD 


LONGI TUDE 


TITUDE 


DEv!I 
ct 
LA 


i?) 


bib g 


LONGITUDE 


LATITUDE 


cEOM 


GmMt SAT ELEV 


Cav 


Wet hI enh 


RCORL KONG 
mie oe 


Comnurgem 
cee ee eeee 
ecoocoenc 
Pk en Yee ' 


Koorccu nie 


Re OUNNK<w 
MAAM eM N 


NANNAICN IN 


wmanRnrened 
MORN RKANEN 


RARR RARER 
WUAANNWAD 


eeecedseccr 
PSU erme es 


ene enn 


eovccvoccy 


err) 


RARARRARAAR 


BusFuuuss 
peteteran 
wUU ZY 7L2za 


eureuueou 
Seer woven 


necrenene 
eurueweun 


wnoovennvo 
NMAKQO—HeE 
eoeneueen 

HR KN 


eoocoocoo0o 
RRAR ARR RAR 


124 27 22.20F 2 


42 65 s9 $-€ 7 19 50.64N 
@ 2 FIx NOT USED FOR COMPUTATION OF THE MEAN 


7n 


os 


Avene AA Om er 


TAQLE @6-1 106 


. ARITHMETIC MEAN SCLUTICN AT PALAU 
NP ~ NSD LATITUDE STAND4RO OEVIATICN STANDARD OEVIATION OF THE WEAN 
LONGITUDE . (SECCHOS) (SECONDS) 
ss ie 37 7 19 49.34N 120 Co2 
134 27 23.498 1.7 Cet 


ALL PROBLEM PASSES ARE LISTED BELOW 


| Cay GMT ELEVATION ITERATIONS CEVIATION 
q <15 >75 25 >10 SECS CF aRc 

167 400 x x 

167 1202 x x x 

167 17230 x x 

167 1918 x 

148 $32 x 

148 a3za x x 

16A 3300 x 

168 14£0 x x 

162 2166 x 

162 B3R x 

1690 1550 x x 

169 2290 x 

142 2348 x 

170 1s2 x x 

179 646 x x 

170 BE x 

170 «2004 x 

170 «02152 x 


TABLE 8C-1 
AR TTHMETIC MEAN SOLUTION @Y SATELLITE AT PALAU 


SATELLITE NSO LATITUDE STANDARD DEVIATION  STAKCASD DEVIATION CF THE MEAN 
NUMBER LONGITUDE (SECONDS) (SECONDS) 
: a2 ? 7 1S 49624N 064 42 
124 27 23.8eF 1.4 905 
‘i se 3 7 19 49.46N C24 O63 
q 124 27 24.4°F 1.4 0.8 
63 7 715 46.24N 6.6 9.2 
134 27 23.06F 1.4 0.5 
: 44 "1 7 19 46,05N Ce? 902 
124 27 23.108 202 0.7 
es 9 719 48.c8N C.A 9.3 
: ; 124 27 23.876 162 764 


TABLE 94-1 


ONAL DATA: | WELLINGTON, NEW ZEALAND 107 


. R/v KANA KEOKE 1971 PCS 
OF *GLASCOB® wraRFr 


Iv! 
MOOREDO TO THE EAST SIO 
DEVIATION FROW THE MER 

(TN SECCNDS OF ARC) 


GMT Sat ELEY GEOM LATITUDE LONGITUCE ty CTS C¥SQ LATITUNE LONGI TUOF 
a1 €4 24 A-€ a1 16 174 4€ 2 27 4 -C.3 1.6 
rece 66 Sé N-«8 a1 16 174 46 2 35 17 ~927 70.9 
1684 5 lz s 41 t€ 174 4é ? ta a 1.4 Pel 
i71e "4 ? (S 4114 74 47 2 5 2 “19681 16° 
1740 ee “é ¢ 41 16 74 46 3 23 1 ~149 -34.9 
erat reaz «3 14 s-& 41 16 74 a7 2 20 9 “504% 28 
241 39¢0 £3 ss A\-& ai 1é 74 4A 2 34 14 C4 te! 
e241 Z92€ €3 v2 S- 41 16 74 46 4 27 1 Pe? 761 
z4t 2cae “a 22 A-" a1 1é 74 4h 2 24 M1 Co? of 
@zal zz1e €3 12 S-" a1 16 74 46 2 1s CS) 1602 3-2 
241 2338 a2 s E-F 41 16 74 4e 2 23 3 20? 261 
z42 11eé €4 24 S-F ai 1é 7a 46 2 30 14 “1.3 2.9 
242 3202 4 5Eé S-w 41 16 74 46 2 33 14 -.2 -965 
242 «45C 6s 35 N-E 4116 74 4€ 2 33 16 aA 9.2 
ez42 £18 fa 2 £-€ 4117 74 a? 5 € 2 1665 363 
z42 €36€ 5 v3 N=" 41 16€ 74 aF 2 30 1s 40? “O61 
242 «700 €4 5 S-€ 41 16 74 af 2 35 16 ~1.2 23 
242 «734 3 42 K-E ai 1é 74 46 2 31 13 0.8 Def 
242 eae 4 as €-" 41 16 74 a€é 2 30 15 0.3 -1.9 
242 $22 €3 34 A-8 41 16 7a a€ ? a1 14 ~0.2 “708% 
e242 1220 €4 10 N-= ai 16 74 47 2 15 ed aol 20 
242 1412 €4 €é R-E 41 14 74 a€ 2 23 3 “Cel 2.9 
242 1é9C €4 19 N-8 a1 15 74 4F 2 2F 12 -9.% 
242 1650 65 xe Se 41 1¢€ 74 ae 2 a4 14 0.4 
242 1810 s4 26 A-€ a1 1é 74 46 2 25 ts de} 
242 Lea €5 VW g-8 a1 16 74 at 2 29 14 “0.0 
242 1¢63€ 6% 42 S-e€ a1 16 74 464 2 24 a 1.2? 
242 1SS€ 4 50 A-w 41 16 74 4 2 30 WW -O. 
242 21226 €3 30 S-\ 41 16€ 74 46 2 os 1 “004 
243 12320 a2 646 Kew 41 164 174 46 2 31 1 -9.” 
e243 LENE 42 s N-w 41 17 174 47 2 12 3 26.4 
243 1404 €5 17 g-¢ 41 16 174 46 2 12 4 -7.3 
#263 1720 4 1c K-E at 16 174 44 5 15 7 0.7 
243 175C €5 7° S- 41 16 174 4€ 2 21 15 9.3 
243 1e85C¢ 63 13 g-é 41 1€ 174 GE 2 24 \ 2.2 
243 190€ £4 71 N-E£ 41 16 174 aF 2 22 ° 2705 
243 2034 €3 ee S-w 41 ié 174 a¢ 2 32 15 71.9 
243 2064 s4 ig A-w 41 16 174 46 2 2 11 -2.0 
243 2334 a2 21 S-E€ 41 te 174 46 3 13 4) ACwI 
zoe) o11e 42 64 ¢-w 41 16 174 46 | 2¢é 2 7908 
244 32tzZ €4 3? S-w 41 16 174 46 2 24 9 7922 
24a €9¢ es ec N-E 41 16 174 46 2 33 16 9eF 
e240 £22 fa 1c s-¢ 4117 174 46 ? 13 4 “2.8 
zaa €4e es 24 K-w 4 1€ 174 4€ ? 27 13 “O04 
244 704 sa 6e s-F 41 16 174 46 3 37 Hz 1.¢ 
@ = FIX NCT USED FOR CCMPLUTATICN MEAN 


TABLE ga-1 


Rev KANA KEOKT 1971 FOST TIONAL DATA, WELLINGTONe NEw ZEAL ANDO 
MCOFED TO THE FAST SIDF OF *sLasCCw® wHeAr 


OEVIATION FROM THE MEAN 

(IN SECCARS OF Acc) 

GMT SAT FLEV GEOM LATE TUOE LONGITUCE Ir CTS CIS@ LATITUDE LONGI TUNE 
744 43 54 NoE a1 14 £4,4°¢ 174 «¢ 2 as 1 0.3 9.7 
ea fa ae c-" 41 IF ©€4.00S 174 4F 2 7€ 3 “Ce? ~1.9 
©39 €3 2€ N-w 41 1F 4.968 176 46 Se 2 29 i “Cel ~9.0 
2 42 4 K-EF 41 16 ©€4.725 174 46 57,645 2 35 14 6.5 -0.9 
tz 42 2s N= 41 16 S3.98S 174 46 57677E BD 36 15 “3 Ne? 
34 4 «Ss N-w @1 16 £5,385 174 44 22.2RF 15 1 Led 38.2? 
18 €é5 7 S-E a1 16 17¢@ 47 €.18% 13 9 9 “745 P.6 
10 €A4 14 N-« 41 16 174 4€ S5S8&.CRFE 2 26 c) Let 965 
oc €5 i] $-é a1 1 174 G& 57.18E 2 22 15 “O62 —C64 
14 £4 32 N-E oi 1é 174 @6 £7,72F 2 3? 1€ Co? O02 
sc €s 22 S- 41 1€ 174 46 £7,.54E 2? 2e 1? C9 ~O.9 
a4 es «3 S-E a1 16 a6 fe,3nF 2 2e ° =Ce 9.8 
2004 "4 ac N-@ a1 16 4€ SE.3HE 2 26 u “C64 O.R 

@ 2 FIX NOT USED FOR COMPUTATION 


wan fata td8 S  he Hepsi Fa a ot Stig 2h cnlprwsarn pes . = 


\ 
TADLE 96-1 108 | 
: ARITHMETIC MEAN SOLUTION AT WELLINGTON 4 
NP Nn NSO LATITUDE STANOAKC DEVIATION STANDARO CFVIATION CF THE MCAN { 
COAG ITUDE (SECONDS) (SFCONDS) i 
i 
se 18 a2 41 16 £4,155 1.0 4.2 
174 46 57,85E 1.8 0.2 i 


‘ ALL PPOBLE™ PASSFS “RE LISTED BELOW 


Osy GMT ELEVATION [TERATIONS CEevrIaTion 

<15) >7S 5 >19 SFCS TF AFC 
241 18€6 x 
241 #1718 x x f 
24h 1749 x { 
24) 1842 x i 
241 2024 x 
241 2216 x f 
242 518 x x x 
242 1228 x i 
243 1648 x x ' 
243 1720 x x } 
243 2336 x f 
244 86522 x x 
244 1430 x ia 
244 1518 x x f 
244 1610 x j 


TABLE 9CHl 
ARITHMETIC MEAN SOLUTION CY SATELLITE AT WELLINGTON 


SAYELLITE NSC LATITUCE STAND*RO DEVIATICKR STANCAED DFVIATION OF THE MEAN 
RUMBER LONGITUDE (SECONDS) (SECONDS) 
42 s 41 14 54.075 0.8 9.2 7 
174 4€ 57.8FE 120 265 
sa 12 @i 1€ £4.21S C.F 0.2 i 
174 46 57.69F 9-9 2.3 i 
63 9 41 16 £46125 0.6 4-2 3 
£74 46 57076€ «9 0.3 f 
i 
64 7 41 16 £42235 eC. 902 \ 
174 46 €7.93E 0.9 9.3 : 
ee 10 41 16 £4,115 Coé 0.2? 
174 46 57-6S5E C.9 9.3 
/ i 


seiner 


i 
! 


TABLE 104-1 
TONAL DATS.  CALLAD. PERU 109 


R/V RANA KEOKI 1972 POSIT 
MOOREO TO BERTH 9-0 ( ON THE * FISHING PIER * 
i DEVIATION FROW THE MEAN 
(IN SECONDS OF ARC) 
DAY GMT SAT ELEV GEO LATITUDE LONGITUDE IT CTS CTSQO LATIY LONGI TUNG 
1s 17852 €3 7 Awe 272) 3 87.445 te 6S 2.628 = €& o o 2 
15 z114 42 6c N-w 12) 3 22-645 77 8 S7,.cCAu 2 23 1 3 
15 2144 4 22 N-E 12 7 21-3C¢5 7? & gs028 2 31 1 1 
€ 18 2234 fa i K-w 1? 3 12.€6€S 77 +9 2.49" 2 1 0 7 
6 16 aa <4 ? 12 3 77 SA FS. 1en 6 i] ° ¥ 
16 ee €s 41 t2 3 77 @ €#.44m 2 29 Ss b>) 
€ 16 226 £4 64 12 3 77 @ 40.62u 2 3t e c 
1eé 244 €3 €4 te 3 7? S& S@.16" 2 33 2 q 
16) 4té sa 7 ke 3 77 GD €e42w 4 ° Qo 
2 160 «£34 €3 Ss 12 3 77 #@ S¢.SAn 6 14 6 
16 260 42 67 12 3 a? S&S 1etcw 3 32 c) 
1é S2e fa sé 12.063 vt @ S€.048 .2 ai 17 
@ 1€ 13138 42 t 12 3 77 7 Oe3%w & La] ° 
* 16 1L1té €4 13 12 = 77 8 £6,°9°6 z 70 e 
16 1222 €5 23 re oS ge Oetsw 2 256 LB 
29 14 Ste és ac 12 = 77 +R ECL7ON 7 25 1 
€ 16 155A sa ac 12 3 we SS r.cow 2? 14 3 
17 1612 €3 SS 12 3 77 € SE.32n rd 22 1 1.1 
2 17 2014 €4 e 12 3 5 5.0 S$ 3.Coe « 3 a - 136! 
17 21C«é a2 62 12 ? 77 A SEe72?e 2 34 17 1.7 
7 cite 64 6S. 12 3 7? £& FI.TCH 2 34 1 124 
@ouF ae =a Ss N-EF 12 3 77 @ 6c¢.40w A 12 S$ 3.4 
18 1c2 €5 64 € 12 3 Ty A 36.278 dl tt | 16 ~1.4 
1A 232 ea 44a * 12 = 7% @ S€e1C8 2 33 14 1.7? 
2 19 282 €5 e » 12 = AZ PS 77 69 SF,COW 3 9 a 13-6 
eta 386 €3 66€ LY ta = £8.35 77) G 11e??2w at to) 0 “1.2 
2 18 S464 43 7 * ke 3 2 3 77 8 £elew 3 c 9 “720 
2 18 fae 42 €4 = 32 3 2¢ e¢ t? 8 ¢€ 3Fe72W 16 ec a box Pid 
e@ 1A G3F £4 7A 22 3 16.085 7? ©  2ek7e 3 33 os) w1el 
@ 18 17038 a2 7 S-« t2 83 SP ces 77 8 —P,44n € = 9° $2.5 . 
2@ 1A 3126 fa 7 c-e 12 3 34 cs TE © Se,604 rs 0 ° 14.9 4.4 
19 L220 €5 34 A-E= t2 3 29.€45 77 7 Ceo ew 2 33 16 129 1.9 
48 S236 €3 50 N=-& 12 2) | 2s 77? #8 €7,CFrU 2 1¢ 4 1.8 “169 
8 4719 «ey 14 A-n 12 2 19 “Ss 1% GF -€sG 4 2 24 By -Ce7 1.” 
1@ 2012 4? 2 L orhed 12 a ee as 77 «8 89.798 4 31 8 1.3 O07” 
UR 2166 €4 43 RWE 12 3 21 os 77 9 Os7Rw 2 2A cd 1 1.2 
@ 18 22709 a2 17 A-8 12 32 323.248 77 GS 22.C4m 2 21 5 as 3301 
18 22S€ “a 17 Av" t2 3 $9,895 77 A S9.40wW 2 13 2 0.2 Cos : 
1s 14 €S 21 == 12 2 202275 77 f 54.340 ? 25 it 0.45 ar) 3 
19) (144 © 43 N-o 120 «3: 19.6A5 77 9 ¢C.aew 2 33 1s Cel 169 
9 «#2c0 €5 274 S-«& 12 3 170 39S 77 #8 ERCPrw cS 29 13 “062 “Cel 
17 ICé 43 34 S<E 12 3 14.345 77 @ €4.C5" 2 30 10 -5e3 -4.9 
19 22e ea 1é Nw 12 3 20-6645 77 8 S@-gPu 2? 22 10 1.3 0.9 
190 4568 63 21 c-" 12 3 387-7CS 77 9 (C€efOW 2 26 12 “1.9 1.4 
@ = FIX NOT USED FOR COMPUTATION OF THE MEAN 
TABLE 104-1 
R/V KANA KEOKI 1972 POSITIONSL CATAs CALLAG. PFRU 
MOORED TO BERTH 9-0 ¢{ ON THE * FISHING PIES * ) 
DEVIATION FROM THE MEAN 
(TN SECONDS OF ARC) 
O4y GMT sar ELEV LATITUDE LONG !ITUCE Ey CTS C¥SQ LATITUBE LONGITUDE 
i? hart 3 é 2Ft 12 2 142208 Raia € £F.c le 2 30 14 “C.4 
| a a 64 31 12) 3 1A.0°S 77 A 67.66En4 2 32 is “1.5 
19 Site a2 Pe 12 3 17.945 77 @ 5SA.C2e 2 26 14 “1e? 
19 1076 fa a= 12 3 17.¢4S 77% 8 S9.c4u 2 30 16 =Liat 
€® 19 1142 £5 12 12 a P8e6es 77 BF 59.c4n 3 1s e “1.9 3 
19 1222 £4 49 t J £0595 77 B €8.02W 2? 29 5 =a ft .? 
19 1438 es +2 1? 2 142245 77 «68 6 SS.°9N 2 ie 3 “1.4 +? 
19 «18°e 54 2€ t2 3 1465€S 77 © %OQ.céw 2 2? 19 3.1 Tel 
19 «1429 fz aa 12 7 20.89S IT € St.E90 2? 39 5 ret Lee 
@ 19°19279 42 12 12 3 16.¢éS Loe 1ectn 2 13 a w4.0 Zee 
19 7022 €4 ina 12?) 3 1°.39S i Ss Ce72Ww 4 14 3 “1.3 1.9 
19 7194 42 $é 12 2 2146CS tT e £b.4a) 2 3¢ 16 7.9 20% 
19 2204 €4 a7 12 A 2Ué69S 77 FA S57e724n 7 ald 2 Pe? ote” 
e290 ag aa 14 12 3 196675 fe Oe ? ec 9 o.3 C.7 
® 29 222 €3 at 120 3 24.425 af 66S 3 15 7 a.4 Oe 
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ne Nx asc LaTITUOE STANDASEC CEVIATICN STANDARD CEVIATICA CE THE MEAN 
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<15  >75 >5 >10 SFCS MF ARC 
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SATELLITE NSO LATITUCE STANCADC CEVIATICA STARKDARD OFVIATION CF TRE BEAN 
RUMBEP LONGITUDE CSFCERNS) (sFcanns) 
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77 «8 46.010 3.6 lel 
54 12 12 2 £26168 1.8 a08 
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62 10 12 2 §9.445 169 965 
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64 12 12 2 50.195 1.2 465 
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} €9 2364 63 ié Qt 44 2446765 77 10 20 6f6e 2 9 ce -4.8 38 
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690 129 £4 32 LL 44 316685 77 10 2 9 ° 062 164 
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LCAGITUDE (SECCNOS) (SECGANS) 
as 3 e 1 44 31.515 20A 1.0 
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@ 2 FIX KCT USFO FOR CCMPUTATICN OF TRE MEAN 


TAPLE 130-1 CCONT*) 116 


Bs KANA KEQKI 1672 FCSITICAKAL CATS CuUsvacuile ECUAONF 
WOORED AT PERTH NUMRFR 24 FUEPTC wARIT IWC 


PEVIATION FREON THE wean 
(CTR SECONDS MF arc) 
CAY GwY SAT ELEY GECw LaTirure CCAcITucr IT CTS CISOQ LATITLOF LONGE THDE 
enio 22 4 1) f-£ 217 3.268 7¢ £4 166CRR 2 1e 5 -1e3 
119 «724A 65 50 N-8 2.17 O.3€S 79 ®4 17.846 2 31 1s “276A 
110) ne ee 5é -" 2? 16 SP62ES 1e.Few 2 35 17 “1.65 
110) §40 «3 «$7 N-€ 217% fte2cs 230Pam 2 34 ? 3.5 
enie 112e @3 12 K- 2 17 %.3¢5 2C.76W 2 1c 9 Grey 
210 2a%€ 42 24 8 N-E 2 17 bees 2C.Cm 2 27 9 “0.3 
110 1869 42 30 h-w 2 17 06495 @ 16.34" 2 3 1s w2en 
e119 1742 5 ? t-€ 2 16 Suelas 79 £4 17.P2w 7 ° ) 7205 
e119 1524 e« AL <-. 2 16 £40785 79 £4 bteCaw 2 70 i) 943 
#119 1°F0 Se Be = A-E 217 79 Fa 38.19w 3 34 1a 17.8 
#110 2149 s4 > A= 2 16 79 £4 24.426 6 ) ° aot 
Wc 2294 qa ie ¢-" 2 16 79 £4 196P6W 2 2s 13 “00% 
e1tr ac 42 12 s-€ 217 70 £4 22.0¢w 4@ 17 f et 
tb 328 42 $2 S-® 2 16 79 £4 16650W 2 ae ) =044 
ain 70¢ es sa N-E 217 79 £4 232672" 2 32 16 2.0 
tah 724 sc S-F 2 16 77 £4 2062Am 2 35 17 —Oet 
*1ii e50 es 3 N-8 2 1€ ZieCAw § 13 6 0.7 
ells S14 «4 13 S-« 2 16 20ehBR 2 2) 10 0.5 
tit 103€ 63 37> Noe 2 1€ lF.72m 2 33 16 106 
® = FIX NCT USED FOR COWEUTATICN OF TRE MEAN 
TARPLE 13€-1 
ADITRMETIC MEAR SOLUTICN AT GUAYAQUIL > BEOTH @ 2 
NB w NSC LATITUDE STARCASC CEVIATICN STANCAED CEVIATICA CF THE MF AN 
LOAGITUNE (SECCnes?) (SECONDS) 
310 27 73 2 16 89.848 1.8 2 
To €4 20,350 264 903 
ALL PFCALEM PASSES ARE LISTFD BELOW 
cay GMT ELFEVATICN ITERATICKAS CEVIATICA 
<15 >75 >5 >10 SECS MF ARC 
103 1£2 x 
ics 622 x 
65 1200 x x 
ics 10656 x x 
165) «1819 x 
wes 19s¢ x 
165. 233€ x 
176 227 u x 
1°65 ara x 
164 918 x 
Ice sR x «x 
106 -172¢ x 
wee 2130 x 
ic? 148 x 
1c7 «102¢ x 
1C7 2345 x 
169 224 x 
1649 #30 x x 
149 7 x 
164 «1406 x x 
ica 2104 x 
1CA 21446 x 
199 1460 x 
109 $12 x 
169) «61488 x 
102 «22954 « x 
119 2432 x 
22¢ OF x 
110 622 x 
1190 1128 x 
110 «1742 x x 
410 «1924 x 
339 3950 x x 
119 2140 x x x 
ini 149 x 
4it 650 K x 
1 914 x 
TAPLE 13C-i 
@Y SATELLITE ----- APITHMETIC WFAR SOLUTICN AT GUAYAQUIL. BFQTH @ 2 
SATELLITE NSC LAaTITune STANCACC CEVIATICA STARNARN NEVIATION CE THE WFAN 
AUMEER LONGITUCE (SECCANS) CEFCONS) 
a2 10 2 16 89.974 164 
| 76 £4 19.9Cw 1.7 
f 4 te 2 16 €96575 1.7 
| 79 5@ 204270 1.7 
62 13 2 14 ESeRPS 165 
79: €4 206150 1.4 
4a 1 2 16 $9,696 1.4 
79 £4 20.210 1.5 
\ 6 19 2 1€ £5.755 1.7 
79 €4 20635" 1.7 


| eminem ene renner teremennper en ne Jaa ais stated ri ht ions aan eS ana: a 


TAHLE 134-7 


117 


E/V KAKA KEOKI 1972 FOSITICNAL mathe CUAYAQUILs FCLAOCK. 
P FCRT SIDF 19 BERTH NO. 24 PUFPTO MARITIMO, STEPN 13 METFRES REYOND FAD. 


NeVIATION FEC THE WEAN 
CIN SECONDS OF acc) 


Cay GMT SAT ELEV LATITUDE LORCITULE TY CTS CISQ CLATITLCOE LONGI TUNE 
ae 1Fl4 €4 ae 2 17 1.745 79 £4 20.440 ? 2s 4 
a6 1924 a2 71 2 ut 72 €@ 20.46w 3 34 17 
aé 2ccc €4 23 Ces 79 £4 17.°4W 2 ae 6 
€@ 46 Zila a2 7 P A? 79 54 24@,.14Ww 4 s 2 
@ 4@ 2724 £4 PC 2 37 79 £4 P2.a%H ? 30 1 
a6 2320 ¢€5 54 2 16 79 F@ 22.f0" 2? a 6s 
6 47 14 £4 7 ie Le 79 4 2607ew $§ to] ° 
e a? ric €s Ss 2 ib? 7S €@ 1€.e08 2 at 4 
a” 202 €3 ae 2 16 79 ©4@ 176P2 2 39 14 
a? €S52 €4 5S 2-16 79 £4 21e42n 2 26 12 
ar ‘€£¢6 a? 4) 2 16 7° 4 21.640 2 34 17 
a? rae €4 te 2 16 72 $4 17659°u 2 31 Le 
a? eaeé 4a? 17 2 16 79 €4 18449 2 22 2 
a7 i¢0¢c sa ag 2°14 79 €&8 22.398 2 34 156 
a7 1CcS4 €S 3e 2 it 79 2t 2 436 17 
© 47 1148 €4 12 2.164 7 VF 2 20 2 3 
a? 1240 €5 26 2 i C9) 20 2 2P 12 5 
@ 47 1436 €23 a2 2 ib7 7S al 2 26 us 4 
a7 1436 €3 a3 eo 82 79 21 2 24 ig a 
@ 47 1728 €4 $ 2 16 7S 1s 2 it > ig 
a7 1622 4? 21 & iF 7s 2 24 4 104 
a7 1710 €4 €S 217 2.045 7? 2 23 2 23 
a7 2c18 4? Je 2 ut O.L2S 79 2 39 2 924 
a7 21724 "4 2z rie Vad 1.275 7S 2 39 14 1.4 
a7 zZ22 €3 17 2 15 SP.445 79 2 23 is 163 
47 222° 64 2s 2 UT 1.#9S 79 2 2a 16 2.) 
an 1A €5 32 2.16 S72 .s28 79 €4 17.40w 2 28 13 2.3 -3el 
#06 €9F 4? at 2 16 57.725 79 $4 19.9% 2 17 8 7209 ~1.% 
an 212 @3 71 2 UF sde72S 7G FO Ear 3e 2 39 t 1.9 -167 
an #4e fa me 2 DE Si IQ ECA 2E6EOWw 2 oo 9 “22% S$. 
af 75C 42 sé 2 be 56 TI EA Vee aw Te 34 17 Ce? Onl 
e439 AA €4 14 2 Les 739 €4 2Cefow 7 ° ta 1ee3 Q.1 
ar gic <4 [ine 2 16 $0 7$ €4 22.€2W 2? 23 Ww -942 200 
@ 49 15CA és 12 ache 1 76 €4 18.S4w 3 zt 10 1.4 “4.7 
ar 1056 $4 a2 2 Ee Ae 79 £4 18.00wW 2 34 1S ~i}is9 =205 
aA 11S6 €s G2 217 1 2927S 1e.Paw 2 35) 15 1.” W106 
eel i €3 67 2) ie 9 79 £4 2Z.74Ww 2 34 16 7.9 eed 
@ 48 1E3E €3 la eur 2 7O £3 22.62e 2 5 1 3-1 “57.9 
48 1622 €4 4s 2 7 1 79 €4 21eP 4a 2 34 16 2.9 1.4 
€ 48 1672 42 72 eT, we: 7S ©€4& 23645 6 9 ° 20S 3.9 
49 2c19 €4 15 Zu 1 79 €4 21.P4W 2 iP 1 202 164 
© 4€ z4ic 4? Us 2 16 SCe 79 £4 24.784 2 1 ts) “Cel 4.3 
€ 48 272A €4 76 2 17 16eCS 79 £4 16.546 5 22 9 200 -1.° 
@ 48 2330 €5 a4 2 1€ S€.70S 79 £4 3P.10W 2 30 1 ~3el 1766 
49 «#4422 €3 a2 S-€ 2 16 $9.4CS 79 €@ 2t624e 2 32 10 “004 OR 


@ = FIX NCY USED FOR CCMPUTATICN OF TRE MEAN 


TARALE 134-2 


FsV KARA KECKE 1973 FOCSITICRAL LATA, CUAYVAGUILe ECLADCR. 
PCRT SIOF TC BEFTR NOe 26 SUFRTC MAFITINMO, STERN 12 METERS HEYOND END. 


DEVIATICN FECM TRE WFAN 
(TN €F=CONNS NEF AE) 


cay cy ELEV GFOM Larrruoe LCAGITULE 17 Crs CreQ LATIVUIF LONGITUDE 
ag z1¢ 17 f-« 2 14 89.568 me 2 20 a “Cee 7209 
a9 «99 2P S=€ 2? 16 57.905 79 2 a Ea 146 -“16¢ 1.64 
ag ese as S-E 2 16 EP.745 A 2 vu 4 -1.9 3.4 
a9 746 Zs s-8 2 1€ €8.58S 7° 2 30 10 ase tl “204 
aq £44 1¢€ ¢ 2 16 596475 7s e 22 i tha =e? bal Sd 
47° 1004 45 S-€ 2 be S9anrs 79 2 33 9 Nel = SiS 
as 11ca $2 hy Seon 2 ke DeI2S 79 ? ae 1A Cea 926 
@ 49 1152 Ss S-« 2 29 28.325 79 4 iW ba! PCE eS “18.9 
eo Ze €5 2c 2 U7 Ge12S 79 «£4 3 24 10 0.4 Mel 
so 22¢ é43 4s 2? LE $9768 79 £4 3 2S in) Coo 3.4 
#50 £16 4a e 2 17 £3635 76 £4 2 z 4 13445 0.7 
€@ £0 €02 42 13 2 17 9.695 To &46 2 29 9 29 “904 
50 *&é €4 71 2? 1f 89,045 79 $6 2 35 17 “0.7 -3el 
$0 git «4 22 2 16 S7?,AeSs 73 54 eid 72 a “0.9 aw Net 
s9 1016 €5 24 217 2.98s 79: ©4 2 22 14 Pe Pe2 
S60 t¢s* sé a2 2 16 §8.927S 77 €6 2 22 16 “Cee “0046 
s0 1294 és 43 217 1.865 7S $4 2 33 15 2e1 le? 
7 @® €0 1264 €3 Se 2? 16 47.205 79 ©1 3 29 0 “12.5 147.3 
$0 1932 €4 64 2? teces 79 €4 3 3s 17 de3 4.4 
@ 2 FIX NCT USED FOR CCMPLTATICN CF TRE MEAN 


ran 


TABLE 138-2 118 
ARITHMETIC MEAN SOLUTICNe GUAVACUIL e NCo 25 STERN 13 METERS EXTEND “D5 
NE ® Asc LATITUDE STANCASEr CEVIATICN STANDAFD CEVIATIC® CF THE MEAN 
LONGITUDE (SECCNOS) (SECONNSD 
€e 1¢ as 2 16 59-768 201 Cod 
79 £4 20.4é¢6 203 Com 


ALL POCALEM FASSES ARF LISTED BELOW 


TICN 


Cav GYT ELEVATIGN ITERATICNS VIA 
«1 2s ECS OF ARC 
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WARK UV™ OUNBIAVERKK— 
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TABLE 13C-2 
EY SATELLITE. MEAN SCLUTICNe GUAVACUIL + NUe 20 STFFN 13 METERS FXTFNOEDS 


SATELLITE NED LATITUOE STANCARO CFVIATICKH €TARCBRD DEVISTICN CF THE MEAN 
AUMPER LOAGITUCE (SECCANDS) (SECONDS) 
a2 a 2 1€ SSePAS 120 O03 

79 £4 19.69 1.A Oo? 
4 a 2 1€ 59.A25 160 O03 
79 Fe 19659w 2. n.? 
63 7 2 1€ §C.P7S 1.0 0.4 
7S €4@ 20.01W 2-0 0.9 
e4 12 2 t€ $96215 369 Oe? 
79 £€4@ 2C.53W 1.6 925 
ee ic 2 1€ €9.025 del 064 
79 $&@ 20.270 1.8 0.45 


TABLE 134-3 


| 

P/V KANA KECKE 1973 ECSETICNAL CATAs GUAYAQUIL.  FCLADNA. | 

FORT SIDE 10 CAOQTBEAN TIUNAss PUERTO MARITIMO. | 

MFVIATICA FECW THE MEAN 
(IN SE20NDS OF ape) 
CaAY GY? Sat ELEY CH=CH CATE ruse LORGITLCE «oT «CTS «CTSQ LATITLOE LONGITUDE 

| 

50 z0z2 ea e 217 1.388 79 ? € 2 3.3 
© 5° 2060 “4 «tt 214 58.028 79 a 615 > -O001 
© 215@ 8 6€5 7 § 217 6.098 79 4 2 ° 729 
€9 2232 £8 spe oN 2 16 59.768 79 2 34 a bet 
30 2280 #8) epg 2 16 57.245 79 3 32 “is “0,49 
#51 1322 €3 €1 §€ 2.17 8.345 76 a sh MS 19.8 
65) 772 €3 41 § 217 S.165 76 > 4s x 709 
31 ¢7@ €4 42 & 2 16 €7.348 8675 2 ae 47 “ce 
61 652. 42 «50—Ot > 16 57.098 79 2 36) 16 “tel 

ey 75e fa 1é 2 14 ©F.7As 79 3 70 6 -9.0 | 

e 41 Pan 42 13 2 16 65.245 ©9679 > ja 6 a ) | 
er 1cce £4 72 > 16 SFL1ES = 79 2 22 ° $209 
egiirte ¢€5) 77 2 16 GH.746 3 a 38 1 Oee 
¢ 51 1158 £4 7 217176768 «79 3 0 0 1956 
© St 130e 8 5 s 2 1K 38.728 79 6 0 n -1943 
$1 1800 8663) (19 217 0.725 70 £4 2 043 1 204 
$1 1744 €4 24 2 16 59.92% 79 £A PPA 4a nya 
S1 1626 42 76 2 16 €8.685 79 £4 2 eF 43 or 
1 133¢ #8 26 214 $8,385 796 2 26 7 9.9 
$1 7140 £4 af 2 16 530165 70 £4 2 3% 17 140 
$1 2282 65 43 2 16 F&.3228 75 £4 2 #39 16 -2.8 
#61 232 £4 14 2 16 37.505 79 £4 32k a -20.6 

@ = FIX ACT USED FOR CCWEUTATICN OF TRE WEAN 


AGITEMETIC MEAN SCLUTICKHe 


NP a 


22 10 


Bv SATELLITE+ MCAN SCLUTICNe GUAYAQUIL 
SATFLLITE 


PUMPER 
42 


s4 


62 


€4 


e¢ 


R/V KANA KEOKT 


cuT 


1948 
1S4€ 
2c20 
22ce 


asc 


12 


fsO 


2 


LATITUDE 
LGOAGITUNE 


2 16 59.118 
79 £4 23.€% 


o 
> 
< 


eww ewe eK 00 


AR AAA DAR 


ALL PRCALEM PASSES ARE LISTFN REFLOW 


TABLE 130-3 


GUAYAQUIL» PCRT SICF TO CARPRIPFAN THUNA’ 
STANCAFC NEVIATICN 


(SECCNOS) 


16é 
2e1 


GMT ELEVATICN ITERATICNS 
<5 75 >5 

2072 x 

2059 x 

21f6o x 

142 

322 x x 

840 x 

1114 x 

1154 x x 

1396 x x 

232A x 


LATITUDF 
LENGITUDE 

2 14 €7.845 
79 €4@ 22.9eW 
2 16 S0e44S 
79 £@ 22.32W 
2 1€ €7.¢CCS 
79 54@ 22-62W 
2 16 57-6905 
79 €4 23.8056 
2 1€ 57.645 
79 54 220924 


STA 


1973 FOSITICNAL CATA, 
PGAT SICE TO BERTH NOe Ee 


N 


Now 


cecw 


PUERTC 


LATITUDE 


NANN 


TABLE 13C-2 


NCAPC CEVIATICKR 
(SECCAUS) 


o- 
ee 
=e PV 


= 
ee 
an NO 


TAALE 124-4 


CUAYANUILe 
MARITIMO. 


LCAGITLCE 


FIX NET USEC FOR COWFUTATICN OF TRE WEAN 


119 


STANTAFI) CEVIATICN CF "FE MEAN 
(SECONTS) 


PCRT SIDE TO 


ECLADCR. 
ts crs 
4 24 
2 18 
2 31 
2 286 


CrvIavIcn 


xxx 


>19 SECS OF ARC 


0-4 
Co# 


CAQPTREAR TIUNA, 


STARMAPO CEVIATICN CF THE WFAN 


(SFCONDS) 

O.8 

Oo. 

C.9 

904 

0.8 

164 

ON 

Co3 

DEVIATICN FECM THE MEAN 

(TN SECONOS IF APC) 
C™SQ LATITLOE LONGITUDE 
a “Ce? “te2 
3 “006 
1s 1.9 
10 “007 


TARALE 13P-4 
ATITHMETIC MEAN SCLUTICRe 


NP &N ASO LATITUCe STANC4RC OCEVIATION 
LONGITUDE (SECCNOSD 
4 5 3 2 16 43,06€S 0.4 
79 S$@ 44.6008 1-7 


ALL PROALEM PASSES ARE LISTED BELCH 


cay CN ITERATICNS 
7¢é >s 


65 1986 


TARLE 13C-4 


BV SATELLITEs MEAR SCLUTIECNe 


SATELLITE NSO LATITURFE STANCAED CEVIATICH 
RUMBER LONGITUDE (Seccnos) 
s4 2 2 16 43.685 C5 
79 £4 45.1AW 1.69 


es 


GUAVAQUIL >. PCRT SICE TC PERTH NCo Fe 


>10 SECS OF ARC 


120 


STANCOEN CEVIATION CF TRE MSAN 
(SECONCS? 


Oo? 
1.0 


CEVIATICK 


GUAYACUIL« HCRT SICE TF PERTH NOe So 


STAROARO CEVIATICN CF THE WFAN 
(SFCGROS) 


04 
1.3 


; TARLE 146-1 121 


P/V KARA KEOKI 1972 POSTONTAL CATA, FUNTOGFRAS. COSTA RICA 
SWINGING AT ANCHOR, BUT NCT FES4GGCING 


OFVI4TICN FRO THe MF AN 
CIN ££CONOS OF ancDd 
cay GMT sar ELEY LaTiruce LOACITUCE 1T CTS CTSQ LATITLOE LONGETUNE 
122 27 qs? fa 45 27.64 3 29 14 C.9 
i 122 26€ 9 57 PP 49 27.90W 2 22 4 “1.3 
| 122 at 9 $7 04 45 25.56" 2 32 16 “Ceol 
| 
e129 13 Qs? 2 1s ’ P@ : 
123 52 @ 57 2 34 16 1.9 
| 1z3 sc 9 «7 2 33 146 Co2 
| #123 3 9 §7 2 19 7 +363 q 
| e123 4 9 87 2 18 ’ Yet 
| 123 ac 9 57 2 32 16 -1e2 
123 <1 9 §7 2 35 17 £63 
e123 12 Q s7 3 17 4 “7.4 
123 €2 2 «7 2 AL) 3 “0.9 
e123 7 ON 9 57 3 ° ° 366 
123 35 9 57 2 32 16 -163 
123 7e AK 9 §7 2 30 1 “1.0 
123 20 N 9 £7 2 23 ? 263 
e123 7 Of 9 57 3 ° 9 -3-6¢ 
e123 77) ON 9 7 ? 36 17 “C66 
123 71 $ 9 £7 £1648N 2 31 3 C62 
@ = FIX NCT USED FOR CCMPUTATICN OF TEE MEAN 
TARLE 148-3 
ARITHMETIC MEAN SOLUTICK AT FUNTARENAS = ANCHOPECT 
Ne ws KSC LATITUDE STANCAFC DEVIATICN STANCARE CEVIATICA CF THE MEAN 
LOAGITUDE CSECCNCS) CSECONCS) 
19 8 an S$ $7 Sie23N tel C3 
04 45 24.35" 1.6 065 
ALL PROBLEM PASSES ARE LISTFD HELOW 
Cay GMT ELEVATICN ITERATICAS CEVIATICR 
<15 >75 >5 >10 SECS CF APC 
123 116 x 
1Z23 328 x 
123 609 x 
123 Ane x 
123° 1286 x 
123° 1440 x 
123° 1742 x 
123 1926 x 
TAPLE 14C-1 
: Ov SATELLITE ----- ARITHMETIC MFAK SCLLTICK AT PUNTA APERAS = ANCKNRED 
SATELLITE NSO LATITUDE STANCARC CEVIATICR STAROARD LEVIATICN CF THE WEAN 
AUMeEEP LCAGI TUNE (SECCADS) CSFCONDS) 
" a2 1 9 £7 SI6E4N ’ 
Fa 45 23.34W : 7 
Y se 3 $ 57 50.96N 6.9 eS 
; e4 4c 26.50W 202 1.3 
i 63 3 9 £7 £0.56N C9 C68 
64 4¢ 26.5Cw 202 1.4 
F 
4 64 3 $ 57 €0.CEN 0.9 O65 
k 06 45 26.500 202 tet 
F 
i 
i 
} t 
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TABLE 154-1 


E/V KAKA KEOKI 1972 FQSITICNAL CATA, ACAFULCCe wFXICO 
. wOCEFEO AT COCK 


122 


DEVIATION FEEM THE VEAN 
(IN EfCONDE NF arc) 
Cay cvT sar ELEY CECH LaTITuce Leacirocr Iv CTS CTSQ LATITUDE LONGETUNE 
422 Lee2 ea 39 N-E 16 SC S2.14KN °9 15.c6n 2 12 2 “eh %e1 
#122 152€ €5 7é S-w 15 50 £2.04N €9 3S.faw 3 71 8 “1.3 -35.9 
132 2oer “4 26 A-w 16 £0 49.56K $9 16.Cow 2 10 3 “42 - 208 
132 21C2 €3 2€ $-€ 16 £1 O.f0N $9 26.768 2 25 Ss €.3 1969 
e172? 27468 43 2¢ f-8 16 FL O.1eK $9 fa 4.74m 2 22 2 6.4 chlel 
e123 242 a2 es S-£ 16 €C 5F.34N $5 £43 2 29 13 265 14.4 
#173 224 €4 a7 ¢-0 14 €0 41.76N ¢3 £9 2 3 30 ° “12.0 -218.? 
#123 430 42 1c S-n 16 £1 &.7EN $9 £41 e ¢ 3 1269 -4.9 
133 E18 <4 1s S-E 16 £0 52.68N $9 Fal 5 a 1 che -1.2 
1330 «712 «5 6c R-E 15 €9 £9.1CN $9 £41 2 41 1 -367 7405 
133 204 «4 S1 ¢- 16 £0 54.72N $2 £41 2 19 1 1.9? 204 
223 sc €3 22 N-E 14 €C £2.2Cn ca fa 1 2 at 7 -106 129 
173 1034 3 37 K-» 16 £0 33.€4N $9 541 2 20 s “Col -1.2 
123 1427€ 42 ae N-E 16 £9 €£3.34N ¢9 €4 1 2 13 ) “004 te3 
@133 1812 4 70 K-E 16 £0 £1-0CN $9 £43 2 32 18 “263 2204 
$23 1414 42 is AK-« 16 £0 £2.32K Go €a |} 2 15 4 ~1.4 “Sel 
#133 17C0 €4 9 N-" 16 SI 16€8N $9 £41 5 19 3 7.9 30? 
122 1038 45 41 €-€ 16 50 £5.26K “eo £41 ? 1A 2 1.58 106 
133 1646€ cx) a4 N=" 145 £0 €3.34N $9 £42 2 12 ° “C64 309 
133 z2C2€ €5 1s S-. 16 £0 £7.9CK $9 £4 2 24 12 ae “S80 
@ = FIX ACT USEC FOR CCMFUTATICN OF TRE MEAN 


T4PLE 156-1 
ARTTRMETIC MEAN SCLUTICKR AT AC4PULCC = ONCKEO 


ne &% ASO LATITUOF STANC49D OF VIATION STANOARN CEVIATICA CF TRE MEAN 
LOAGITUDE (SECCNOS) (SFCONDS) 

20 e 12 14 CC S3.7EN 201 0.9 
99 £@ 15,046 S.é 1.4 


ALL PSNBLEM PASSES ARE LISTEO BFLOW 


Cay GMT ELFVATICK ITERATICAS CRVIATICAK 
<15 >75 >$ >10 SFCS OF aAc 

122 1924 x x 

132 224A x 

123 242 x 4 

133 326 x x J 

$23 430 x x x ’ 

133 €19 x 

123° 1512 x 

133° 1700 x x 


TABLE 15C-1 
PY SATELLITE ----- AOTTEMETIC MFAK SOLUTICK AT ACAPULCC = NCCKED 


SATELLITE WSC LATITUCE STANCAQO CEVIATICR STARDAFD CEVIATIION CF TRE BEAN 
KUMPEER LCAGITUDF (SFCrFNDS)D (SECONDS) 
42 ? 16 SC €2.683N Ce? 0.5 
eo £4 13.98 4.5 30? 
se 4 16 SC €1-6A4N 166 964 
$9 £4 14.730 263 1.4 
€3 3 16 50 €26460N 006 0.4 
$9 S@ 14.62W 3.4 2.0 
€5 3 16 €C S2-6CN 906 O04 
$9 $4 14.62W 364 2.9 


TAPLE 154-2 


. R/V KARA KECKT 1972 ECSITICNAL CATA, ACAPULCC. #exICcod 123 
WONFED AT ONCKs 60 WETEGS BEST CF PCSITICN CN DAYS 1322 = 1336 
NEVIATICN FROM THE MEAN 
(IN SECONDS OF arc) 
GvMyY Sat €ELFV CFCM LATITUCE LCAGITUE Iv CTS CTSQ LATITUDE LONGI TUNE 
z2z0¢ €3 71 s-s 16 €0 £4.12 $9 £3 436260 2 24 1 -38.) 
150 a2 20 $-@ 16 St 1238N ss 20.92" 2 29 Q 
23e €4 35 $-¢ 16 €1 1692N $9 23.9%" 2 29 14 
1 236 42 37 c-8 15 €0 S8.74A SF £.9%e 2 27 1 
1 426 €4 23 s-s 16 $9 57.CON $9 ti.708 2 29 14 
1 ere €s 32 NW-E 14 £0 S3.SFA $9 17.S4e 2 20 4 
1 r12 sa san S-E 16 SC £4.18AN $9 1s 2 34 t? 
1 €t2 £S 27 K-e8 lo 59 S3.108 99 1€ 2 20 6 
1 sae <4 13 S-8 16 €C © 3.4EN 3 14 2 i 19 
1 cae a3 es K-& 1A €C S1.CEN oq a * 1g 0 
1 1232 a2 14 A-E 16 £0 49.74N SS 1 a 17 ¢€ 
1 1470 €4 ae N-E 16 £0 $3-22N cs 32 7 12 i 
134 IE1€ 42 52 A=W 164 £0 $2.S52N so 17 2 22 1 
24 1619 €4 37 N-® 16 59 £4.60 $9 10 2 2a 1 
174 1752 és 15 S~Eé 16 €1 JebAN ss oF 2 2c ihe 
@13€ 2054 <4 ts N-8 16 £1 116348 $9 4.198 10 e ° 
#@12€ 2120 €3 sc S=F 14 SO ££.AEN cs veh ee 73 9 
37 2cCc €4 1s S=¢ £650 2 23 iD 
As? 634¢€ «4 40 ¢-w waee0 2 10 ° q 
437 far €5 is N-F 16 £0 2 22 10 
837% -€26 <4 27 S=€ te <0 2 at 1 
e237? (736 é5 46 N= 16 ©) 2? 26 c 
127 Fiz ea 39 c-8 ra. S90 ? im! 5 
127 na 63 a7 K-E 1A FO 2 33 16 a 
127 ICFs €3 ut Rea 16 £0 2 20 4 
#137 124€ €4 13 N-E 16 59 4 29 9 
127 141€ 42 S¢é N-E 14% €0 2 34 <7 
@137 1*30 44a $4 K-« tA €0 2 32 16 
e137 1919 s4 as N-F 1h €9 2 23 % 
ers? secs 65 PO S-F te St 14 23 0 
$12A 25€ €4 7é c-E 16 S99 45-6P4K $s £4 2.79w 3. Sit 3 
Le lad 22a 42 vw s-w 16 £C 5SA.SEN sq £4 = .faw Fo oe is 
#124 1430 fa 12 N-® 1# €O £S6e2EN co Sa 7e62n 2 1s a 
gle 3710 €5 33 c-8 24 59 S7e3CR SS ©a 256158 2 39 14 
#139 1974 £4a 474 Ane 16 £90 E1Levan CG £4 F2e14e 2 34 i? 
s3A 199% €5 23 s-w 16 S50 £46398 SS £4 17649" 2 13 4 
9138 2126 €3 Sé S-E 16 €0 S#.7CN cc 64 1.569 3 17 0 
20% (2¢F fa 29 16 £0 S7TeOER 2 2s 1a 
e130 232 a2 es "% €1 0-42N 3 27 9 
#139 ate €4 2PF 1% €C 55e1EN 2 2e oO 
139 «£S€ €5 pA 16 59 516968 2 29 14 
129 €4¢€ es és 16 £9 F2e6ON a 27 3 
e129 «6©72¢ <4 a3 16 £9 €3628N $9 16636" 4 22 4 
@ = FIX NCT USED FOR COMPUTATICN OF TRE WEAN 
TABLE 154-2 
P/V KANA KEOKI 1972 PCSITICNAL CATA, ACACULCC. wexIcc 
MCCEED AT ODCKe 60 METERS WEST CF POSITION CN DAYS 132 = 1336 
DEVI4TICN FRCM THE MEAN 
CIN SFCONDE VF alcd 
Cay GMT SAT ELEV GEM LATITUOE LCAGITLUCE It CTS CTSQ@ LATITUVF LONGITUNF 
39 «6G8e €3 17 R-E 16 €0 £2.58N $9 £4 10.608 2 c ° 7209 ~“O0F 
#139 #32 «5 imi N= 16 £0 44.78N $9 £41 «w 3 0 9 “106% 
139 19068 €3 a? Ls 16 £0 £4.60N $9 £41 aw 2 22 6 “Cel 
139 1228 42 18 N-E 16 £0 49656N $9 $4 194208 2 1s 4 ~Sel 
@ = FIX ACT USED FOR CCWPLTATICN OF THE MEAN 
x 4 . 


TAPLLE 180-2 124 


ACLTRMETIC MEFARK SOLUTICR AT ACAPULCO - AD M ast 


ne N ASC LATITUOS STANCA4RC CEVIATION STANCAFD CEVIATICN CF TRE MEAN 
LCNGITUNE (SECCANCS) (SECONDS) 

a7 2. 2¢ 1€ €C €4,6€5N 364 Co? 
$9 £4 15.1€0 4.6 1.0 


ALL PSORBLEM PASSES ARE LISTFO AELCH 


T 


ia) 
> 
< 


GyYT ELEVATICN ITERATICAS CEVIATICKH 
<15 >75 >5 >10 SECS CF ARC 

x 

x 


- 
a 
- 
o 
x x x x 
ux 
xxx x 
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TAPLE 18C-2 
BY SATFLLITF ---- APITHMETIC WTAN SOLUTICA AY ACAPINLCC = €9 M WEST 


SATELLITE NSC LATITUPE STANCAQD CEVIATICA STAKCAFC CEVIATION CF THE WFAN 
RUM SER LONGITLOE (SEccans? (SECONDS) 
42 4 1A FO F4.3CN #.0 7.5 
SO £4 2C.¢1W 32.2 1eé 
“4 3 1€6 SC £&,PaN 4.e 2.8 
$9 54% 21.080 2.7 Pel P 
€2 4 16 £0 £4.30N £.0 268 
$9 =4& 20-4A1w 362 1.6 
Aa é 16 SC £4.75N 4st 1.7 
SS £4 19667W 3el 1.3 
65 9 16 SC £4.23N 2.8 1.2 
GO £4 18673 3e1 1.9 


TABLE 154-3 


S7V KARA KECKT 1674 FECSITICNAL CATA, ACAFLLCC. WEXICOs 
WPCEEN TC BRAIN PIFR 


OFVIaTICN FSC TH wFAN 

(CIN SFCONDE OF arc) 

Cay GMT sar cecw LATITURE LONCITULE TY CTS CISQ LATITLNE LONGI TUNE 

wc® 12 62 1A fe 2 27 13 ood 1.8 

195 1148 4 15 €0 3 23 ° 0.8 369 

165 1248 42 16 £0 2 ?7 7 9468 Oo? 

1S® 1£af es 1A 50 3 i () Ost -3.9 

168 1710 €3 164 59 2 13 1 Cen 16? 

e165 1e1é 99 16 £0 3067 3 33 16 “2301 -195.4 
@ = FIX ACT USEC FOE CCMPUTATICN OF TRE WEAN 


TARMLE 158-3 125 


{ APTTRWETIC MEAN SCLUTICN, ACAPULCC. WAIN PIER 
ne N ONSC LATITUDE STANCARC CEVIATION STANOARE CFVIATICN CF THE MFAN 
LONGITUDE (SECCACE) (SECONDS?) 
f 6 a $s 16 50 53.84N 0-5 O+2 
| SO 54 17.230 207 1.2 
| 
| 
ALL PROALEM FACSES ACF LISTED RELOW 
f 
Cay GMT ELEVATICN ITEFRATICAS CEVIATICK 
| <15 >75 5 >10 SECS OF ARC 
195 1616 x 
, 
TAALE 15C-3 
By SATELLITFs MEAN SCLUTICNe ACAPULCC. WAIN FIEES. 
S*TELLITE NSO LATITUCE STANCAFO CEVIATICK STANDARD CEVIATIUN CF THE WEAN 
RUMRER LONGITUDF (SECCAOS) (SECONDS) 
42 2 te 50 53.37N 902 9.2 
SI 54 1P.?7e tot 0.8 
sa 1 14 £0 €3452N 
G9 £4 15.9FW 
63 1 $5 ©C £3452N 
$2 £4 19.085 


a ae ae Sc 


} i 


TAPLE 164-1 126 


R/V KARA KEOKI 1972 COSITICNAL CATA, S4NC ISLAND. wINway 
WCCREO TC THF MAIN PIES 


CEVIATICN FECW THE MEAN 
CIN SECONDS W arcDd 


Cay GMT SAT ELFV CFCH Lat LOACITUCE IT CTS CITSQ LATITUDE LONGITUDE 
zO3 222 a2 20 S-E 2a 12 177 21 « ° ° “46? } 
zC3 334 (zy €€ S-F 2e 12 177 21 2 ° ° 
zc} ate 42 ae £-« 2A 12 177 Z1 2 ° ° : 
ezty) £18 64 2 S-\ 2A 12 177 21 2 ° ) '@ 
ezC3 €04 €5 ? N-& 2a 13 77 #1 2 ° 9 | 
203 £42 56 22 S-5 28 12 SP 2t 2 ¢ 0 i 
e203 7248 €5 77 NWE 2A 12 77 2) 3 o 9 ' 
2e3 830 54 39 S- 2 12 77 24 2 ° 9 H 
e203) S3A 65 e Aen 28 13 77 ZI 2 ) 9 ; 
203 1922 €3 7300 N= 2A 12 77 21 a ° 2 j 
2¢3 isse 42 S« K- 2A 12 77 21 2 9 ° 1% 
203 1719 €4 1é K-« 28 12 veers 2 ° C) ; 
z¢3 1Ate 4 1S R-E 2A 12 ide 2 9 ° | 
293 1904 45 3? g-5 28 12 77 21 2 ° ° ; 
zc3 2c1e <4 5c N-w 28 12 77 21 2 ° 9 i 
203 2982 €5 26 ‘-" 2A 12 77 21 2 9 ° { 
2c3 2138 63 39 s-€ 29 12 77 21 2 ° ° ; 
203 2324 €4 2€ $- 2A 12 S3elEN 177 21 49058m 2 9 ° H 
@ = FIX NCT USED FOR COMPUTATICN GF TRE MEAN is 
i 
| 
TABLE 160-1 
ARITHMETIC MEAN SCLUTICN AT #IDWAY 
NE NS KSC LATITUNE STANDAED CEVIATICN STANCAFD CEVIATION OF THE MCAN ia 
LONGITUDE (CSECCNOS) (SECONCS) 
3 1e 5s 43 2@ 12 59.37N 1.6 0.8 
177 21 48.40W 220 Ces 
ALL PROPLEM PASSFS 4RE LISTEC RELOW 
cay GMT ELEVATICN ITERATICAS CEVIATICK 
<i5 >75 >5 >10 SECS AF asc 
293 222 x 
203 518 x 
203 604 x x 
: 203 748 x 
q 2¢3 938 x 
TAPLE 16C-1 
ARITHMETIC MEAN SCLLTICR CY SATELLITE AT MIDWAY 
SATELLITE NEC LATITUDE STANCARC CEVIATICN  STARKDASD DFVIATICN CF THE MEAN 
RUMEER LENCITuNr (SECERDS) CSFCONOS) 
a2 2 22 12 &3494N 965 
177 21 47.04wW 0.2 
sa 4 ZA 12 49457N O68 
177 21 47.32w == 
; 62 3 28 12 46,44N 0.8 
177 21 4€.9¢W 91 
A 
6a 2 ZB 12 40.e6N Os5 
177 21 47.C4aw Ore 
€5 2 ZP 12 &C.86N 965 
177 23 47.94W Cea 
Pn eee of) oth \' 
agat a ey 
rcr Leaf 
= a f rs 4. ww 


TAPLE 17A-1 127 


BOSE TL CRAG CATA, FaoFETE, TARITI. 


B/V KANA KEOKI 167 
t NORTe FNO CF MAIN whare 


s 
WCCRED PORT Stce 


DEVEATIEN Sache THe Mr AN 
s NDE NF ape) 
OAY GMT SAT ELFV GECM LATITUCE LCAGITUNE 1y CYS CYSO LATITUNE LENG! TUTE 
2 104 64 Sé N-E \7 2 31 5 
21 128 «4420 «50 «N-E 617 2 33 «te nie 
211248 64 42 s-€E 17 2 17 “56 
2) 28310 42 36 S-E 17 2 32 15 "962 
2t 1436 64 19 S-s 17 2 26 12 “1.9 
21 1466 42 22 S-¥ 17 3 2a 13 2.4 
21 1622 54 a4 $-Eé 17 2 34 17 “Cod 
@ = FIX NCT USED FOR COMFUTATICA CF TRE wEAN 
TABLE 17E-1 
ARTYTHMETIC MEAN SOLUTION AT FAPEFTEs WAIN WHALE 
NP N NSC LATITUNE STANOQARC OEVIATICKH STANCAFC CEVIATICA CF Tre mean 
LONGITUDE (SFCCNDS) (SECINOS) 
T 0 ? o? 32 1.505 ef Oe4 
14¢ 34 21.80" O.F Co? 
ALL PROBLEM PASSES ARE LISTFO BELOW 
OaY GMT ELEVATION ITERATICAS CEVIATICK 
<1s >75 >5 10 SECS CF ARC 
YAPLE 17C-1 
BY SATELLITE --- ARITHMETIC MEAN SOLUTION AT PAPFETE, MAIN WHADE 
SATELLITE NED LATITUCE STANCARE CEVIATION STANDARD CFEVIATION OF TRE WEAN 
NUMBER LONGITUDE qSECcacs) CSECONDS) 
42 3 27 32 26528 1.3 0.9 
146 24 21.72W 0.3 0.2 
fe 1 317 32 24405 
149 324 €1.42W 
€4 3 17 32 26825 1o3 O.A 
149 34 21.72 Coed Oo2 


TABLE 174-2 128 
‘ R/V KANA KECKI 1973 FCSITICNAL CATAs FAPFFETE. TARITI 
WCCRED AT TRE FUEL NMCCK 


OFVIATICN FQCM THe MEAN 
CIN SECCNOS OF anc) 
GMY SAY ELEV cECM Lat LOAGITUCF Ivy CYS C1SO LATITUDE LONGITUDE 
1934 €5 24 New 17 32 S$ 149 34 2 26 « C65 
tate €3 43 N-F 17 32 S 149 2 30 6 162 
w3ea@€30 200 New 17 32 S 149 2 23 6 109 
1422 €@ 77? N-E 17 32 16S Lac «6 39 9 £.S 
a7ce a2 s4 N-E 17 32 74S 149 2 a4¢ 1e 965 
1820 4 > New 17 31 xce€ ag 7 ° ° -1609 
1e64 8420 «24 New LF 32 z2s) 149 2 19 a =C09 
1626 «$4 4 8F3 NRF 17 37 34E 149 2 33 16 O07 
zo3¢ 8668) «62 S-E) 17-232 46S 149 2 26 12 C62 
21a $4 tt New 17 32 225 145 2 15 4 2.0 
2220 ¢5 27 §-" 17 32 AOS 149 2 26 6 -004 
ae 2202 €3 31 SE 17 32 9€S 14s 2 39 14 -002 
152 ae €3 2s g-e 17 32 44s 149 2 25 9 008 
12 @1€ €4@ €8@ S-E 17 32 4s 149 2 36 17 “16? 
152 408 42 3@ §-£ 17 32 245 149 2 33° 16 -1e0 
@ = FIX NCT USEO FOR COMPUTATICA OF TRE WEAN 
TABLE 176-2 
ARITHMETIC MEAR SCLUTICNe TAHITI» FUEL COCK 
NP N ARSC LATITUDE STANDARD OFVIATICN STANDARD CEVIATION CF THE MEAN 
LONGITUNE (SECCNDS) (CSECONOS) 
1s a 41 17 22 14.225 069 0.3 
146 34 10.65w 1.6¢ 0.3 
ALL PROALEM PASSES ARE LISTFD ASLOw 
i DAY GMT ELEVATICN ITERATICNS CEVIATION 
‘ <15 >78 >s >10 SECS GF ARC 
1$1 1632 x x x 
151 1820 x x x 
1£t 14656 K 
1st 2114 x 
TAPLE 17€-2 
Oy SATELLITE, MEAN SCLUTICNe TAHITI, MAIN WHARF 227277727 
SATELLITE NSO LATITUDE STANCARO CEVIATICN STARDAFC CEVIATICN CF THE PEAN 
RUMPER LONGITUDE (SECCANS) (SECONDS) 
a2 2 17 22 146018 lel 2.8 
149 34 10.52w Co? 065 
sa 1 17 12 1467€S 
149 34 11610w 
€: 4 17 32 146595 cece CoS 
149 34 10.9Aw Ce6 903 
€4 1 17 22 1467€S 
: 1439 34 11.610" 
es 4 17 32 146595 0-9 965 
‘ 149 34 10.98wW Cob nes 
crt F ay tall 8 


TAPLE tnant 129 


P/V KANA KECKE 1673 PCSITICRAL CATA, ANTCFAGAST A, CHILE 
WCCRED PORY SICE TO SITIQ NCeo 26 
OFVIATICN FECW THE wran 
(IN €ECAPNDS OF afc) 
Cav GMY savy ELEV GEC LATITUDE LCAGITUCE 17 CTS CTSQ LATITLNE LONGITUDE 
$i 218 Cz) 2) 23 70 24 10.P4m 2 24 u lee 
@ St 400 42 @? 23 70 24 @.few § 20 ° -ttee 
* oi £46 42 $ 2a 70 24 20.7tWw 2 11 4 C.e 
St E12 £4 a2 as 70 24 19.C6Ww 2 29 13 -2.3 
$1 722 5 22 23 70 24 2CeHSw 2 2e 14 CPt 
$1 788 6 1s 23 70 2a ? 26 12 
$i Oe €5 26 23 70 24 2 2e M 
@ 1 1032 €3 67? 23 7° 24 « 2a ° 
@ si az1e e3 id 23 70 24 5 4 ! 
gt 1£20 42 34 23 7C 24 2 21 14 
$1 17Cé 42 2 23 2¢ 24 2 29 16 
Si 17232 £4 22 23 70 24 2 2? 3 
91 1gic os xc 23 7C 24 2 33 14 
St zcsa €5 3s 23 70 24 2 as 17 
91 222¢ 63 74 23 70 24 3 ?6 ! 
* $2 e 63 1c S-5 23 70 24 2 1é 7 = Riel? 
$2 3¢8 42 27 S-£ 23 70 24 2 PA ” eel 
$2 4&2 42 32 c-0 23 79 2 2 1 14 “lel 
$2 £22 a4 16 S-€ 23 6 70 24 2 ai 1c “C09 
© $2 ¢€236€ s ie) N-E 23 29S 70 24 2 14 Ad -?.4 
$2 7¢4 54 Oa! S-0 23 10S 70 24 2 34 17 “2.64 
S2 ele 65 Ae AK-w 23 248 70 24 2 34 15 165 
$2 $42 42 22 AE aa 74s 70 24 2 1 14 9.0 
*® $2 1¢¢e 45 ? AK- 23 2s 70 24 4 ° ° 2468 
92 1128 63 2s AK-w 24 72S 70 24 2 26 oo] ?.? 
$2 1434 44 3g KF 23 acs 70 24 2 30 9 O01 
$2 tole a2 72 Re-w 23 295 79 24 2 15 9 262 
$2 1€22 64 23 N-w 23 146 79 24 2 2e oS) 2.4 
©@ G2 1786 42 * K-68 2s 445 70 74 ia ° (0) 207 
@® $2 1A2é 65 iw) S-€ 23 aas 70 24 6 17 a -363 
G2 2cce 6s 72 £-8 23 04s 70 24 3 30 1 -7.7 
$2 2132 63 29 S-F 2: 625 70 24 2 25 A “Ol 
@ 92 Z1S€ 65 # S-\ 23 ees 70 24 2 4 3 40? 
$2 2218 63 31 $-u 23 2€s 70 24 2 24 3 264 
$3 226 64 31 $-F 23 423 70 24 2 25 4 “163 
93 38E a2 €& $< 23 CéS 70 24 6 ) ° “104 
$3 418 64 2e S- 23 785 70 24 2 15 ! “0G 
es3 eaé a2 7 S-« 23 1% 70 24 2 6 1 Bel 
$3 é14 54 5? ¢-€ 23 s 70 24 2 34 17 -2.2 
$3 73¢ 65 aé A-e 23 $ 79 24 2 33 15 965 
@¢3 2f2 54 14 $ 22 24s 79 24 2 bat 9 205 
*® G3 efé 63 i 23 as 70 24 6 16 ig 204 
$3 sie 65 1? P3 as 79 24 2 24 Mw 06S 
$3 1040 63 €€é es eS 70 24 2 39) 16 lel 
© $3 1230 63 7 23 54S 70 Z4 ? ° ° -26.2 
6 $5 1206 64 14 23 aS 79 24 19.0nwW 2 14 2 7266 
@ = FIX NCT USED FOR CCMFUTATICR OF TRE WFAN 
TABLE 186-1 
R7V KARA KEOKI 1973 FOSITICNAL CATA, ANTCFAGASTA,y CHILE 
WCCRED PORT SICF TO SITIO NOe 2s 
OEVIATICN FRCM THE MEAN 
(IN SECANOS OF APC) 
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